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(54) COLOR IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a color image pickup device in 
which the change of noise quantity and the dispersion of a DC 
component are suppressed without depending on any used light source 
by decreasing amplitude level difference for each color component before 
gain control while using an inexpensive gain control circuit of narrow 
variable gain range. 

SOLUTION: This device is provided with a 1st gain control means 5 for 
outputting a 1st color component signal E1 by controlling the gain of an 
electric signal E from an image pickup part 3 for each color component, a 
2nd gain control means 7 for outputting a 2nd color component E2 by 
controlling the gain of the 1st color component again, and a mode 
switching means 30 for switching the operating states of respective gain 
control means. Then, the 1st gain control means 5 sets a gain to the 
electric signal provided by picking up the image of standard object under 
the use light source in a white balance setting mode, the 2nd gain control 
means 7 sets a gain so that the respective amplitude levels of the 2nd 
color component can become a prescribed ratio, and the respective set 
gains are maintained in an ordinary image pickup mode. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Have the following and in said white balance setting-out mode said 1st gain control 
means, While setting up a profit for said every color component to an electrical signal 
acquired by picturizing a standard photographic subject under said source of used light, 
said 2nd gain control means, In [ set up a profit for said every color component so that each 
amplitude level of said 2nd color component signal corresponding to said each color 
component may serve as a predetermined ratio, and ] said usual imaging mode, A color 
imaging device, wherein said 1st and 2nd gain control means maintain each profit set up in 
said white balance setting-out mode. 

An image pick-up part which outputs serially red and an electrical signal corresponding to 
each green and blue color component based on incident light from a photographic subject 
illuminated in a source of used light. 

The 1st gain control means that carries out gain control of said electrical signal for said 
every color component, and outputs the 1st color component signal. 

The 2nd gain control means that carries out gain control of said 1st color component signal 
again for said every color component, and outputs the 2nd color component signal. 
A mode switching means which usually changes an operating state of said 1st and 2nd 
gain control means to white balance setting-out mode at imaging mode. 

[Claim 2]A gain control signal generation circuit which said 1st gain control means answers 
a mode switching signal from said mode switching means, and outputs a gain control 
signal, The color imaging device according to claim 1 characterized by what was 
constituted by gain control circuit which answers said gain control signal and controls a 
profit for every color component to said electrical signal. 

[Claim 3]The color imaging device according to claim 2, wherein said gain control signal 
generation circuit outputs said gain control signal based on the 1st color component signal 
outputted from said gain control circuit. 

[Claim 4]ln said white balance setting-out mode said 1st gain control means, A profit of an 
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output period with [ which compares each amplitude level for a red component of said 1st 
color component signal, and Aoshige ] a larger amplitude level of those for said red 
component and Aoshige, The color imaging device according to claim 1 setting up a profit 
for said every color component so that a profit of an output period of a green component of 
said 1st color component signal may serve as specific magnification to a profit of an output 
period with a smaller amplitude level of those for said red component and Aoshige, 
respectively. 

[Claim 5]The color imaging device according to claim 4, wherein said specific 
magnifications are 1/10 or more values smaller than one. 

[Claim 6]ln said white balance setting-out mode said 1st gain control means, Each 
amplitude level for a red component of said 1st color component signal, a green 
component, and Aoshige is compared, A value which multiplied the lowest amplitude level 
of said each color component by the 1st specific magnification is made into reference level, 
The color imaging device according to claim 1 setting up a profit for said every color 
component so that a profit of a larger output period of a signal of an amplitude level than 
said reference level may serve as the 2nd specific magnification to a profit of an output 
period of a signal of an amplitude level below said reference level. 
[Claim 7]The color imaging device according to claim 6, wherein said 1st specific 
magnification is ten or less value more greatly than one and said 2nd specific magnification 
is 1/10 or more values smaller than one. 

[Claim 8]Establish a pattern switching means for changing a profit for every color 
component of said 1st gain control means to two or more predetermined gain setting 
patterns, and said 1st gain control means, The color imaging device according to claim 1 
answering a pattern switching signal outputted from said pattern switching means in said 
white balance setting-out mode, choosing from said two or more gain setting patterns, and 
setting up a profit for said every color component. 

[Claim 9]The color imaging device according to claim 8, wherein said gain setting pattern is 
set up corresponding to a kind of said source of used light. 

[Claim 10]The color imaging device according to claim 9, wherein said gain setting pattern 
includes three kinds which corresponded without a fluorescent lamp, halogen light, and 
others. 

[Claim 11]An image sensor as for which said image pick-up part consists of red and an 
individual one-dimensional light sensing portion which has sensitivity for every green and 
blue color component, The color imaging device according to claim 1 characterized by what 
was constituted by an image sensor moving mechanism to which said image sensor is 
moved mechanically, and image sensor driving means which drives said image sensor 
electrically. 

[Claim 12]A light filter group which consists of an individual light filter in which said image 
pick-up part has translucency only to red and each green and blue color component, A solid 
state image pickup device arranged in relation to said light filter group, and a light filter 
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which carries out light transmission of the required color component of said light filter 
groups so that only required time may arrange on an optical path of a front face of said 
solid state image pickup device, The color imaging device according to claim 1 
characterized by what was constituted by light filter control means which carries out drive 
controlling of said light filter group. 

[Claim 13]Have the following and in said white balance setting-out mode said image pick-up 
part driving means, While setting up light income for every color component in said light 
sensing portion to an electrical signal acquired by picturizing a standard photographic 
subject under said source of used light, said gain control means, In [ set up a profit for said 
every color component so that each amplitude level of said color component signal 
corresponding to said each color component may serve as a predetermined ratio, and ] 
said usual imaging mode, A color imaging device, wherein said image pick-up part driving 
means and said gain control means maintain light income and a profit for said every color 
component which were set up in said white balance setting-out mode. 
Red, an individual light filter which has translucency only to each green and blue color 
component. 

An image pick-up part which outputs serially an electrical signal corresponding to said each 
color component based on incident light from a photographic subject which consisted of a 
light sensing portion which changes into an electrical signal light which let said light filter 
pass, and was illuminated in a source of used light. 

An image pick-up part driving means which controls light income for said every [ in said 
light sensing portion ] color component. 

A mode switching means which usually changes an operating state of a gain control means 
which carries out gain control of said electrical signal for said every color component, and 
outputs a color component signal, and said image pick-up part driving means and said gain 
control means to imaging mode with white balance setting-out mode. 

[Claim 14]A driving control signal generation circuit which said image pick-up part driving 
means answers a mode switching signal from said mode switching means, and outputs a 
driving control signal, The color imaging device according to claim 13 characterized by what 
was constituted by image sensor drive circuit which answers said driving control signal and 
controls light income for every color component in said light sensing portion. 
[Claim 15]The color imaging device according to claim 14, wherein said driving control 
signal generation circuit outputs said driving control signal based on an electrical signal 
outputted from said image pick-up part. 

[Claim 16]ln said white balance setting-out mode said image pick-up part driving means, 
Each amplitude level for a red component of said electrical signals and Aoshige is 
compared, As opposed to light income with light income with a larger amplitude level of 
those for said red component and Aoshige and light income of a green component of said 
electrical signals smaller [ an amplitude level of those for said red component and 
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Aoshige ], The color imaging device according to claim 13 setting up light income for said 
every color component become specific magnification. 

[Claim 17]The color imaging device according to claim 16, wherein said specific 
magnifications are 1/10 or more values smaller than one. 

[Claim 18]ln said white balance setting-out mode said image pick-up part driving means, 
Each amplitude level for red of said electrical signals, a green component, and Aoshige is 
compared, Make into reference level a value which multiplied the largest amplitude level of 
said each color component by the 1st specific magnification, and light income of a color 
component of an amplitude level smaller than said reference level receives light income of 
a color component of an amplitude level more than said reference level, The color imaging 
device according to claim 13 setting up light income for said every color component 
become the 2nd specific magnification. 

[Claim 19]The color imaging device according to claim 18, wherein said 1st specific 
magnification is 1/10 or more values smaller than one and said 2nd specific magnification is 
ten or less value more greatly than one. 

[Claim 20]Establish a pattern switching means for changing light income for every color 
component of said image pick-up part driving means to two or more predetermined light 
income setting patterns, and said image pick-up part driving means, The color imaging 
device according to claim 13 answering a pattern switching signal outputted from said 
pattern switching means in said white balance setting-out mode, choosing from said two or 
more light income setting patterns, and setting up light income for said every color 
component. 

[Claim 21]The color imaging device according to claim 20, wherein said light income setting 
pattern is set up corresponding to a kind of said source of used light. 

[Claim 22]The color imaging device according to claim 21, wherein said light income setting 
pattern includes three kinds which corresponded without a fluorescent lamp, halogen light, 
and others. 

[Claim 23]An image sensor as for which said image pick-up part consists of red and an 
individual one-dimensional light sensing portion in which each light filter which has 
translucency only to each green and blue color component was allocated, It is constituted 
by an image sensor moving mechanism to which said image sensor is moved 
mechanically, and image sensor driving means which drives said image sensor electrically, 
and said image sensor driving means, The color imaging device according to claim 13 
controlling light income for said every color component by controlling charge storage time in 
said 1-dimensional each light sensing portion. 

[Claim 24]A light filter group which consists of an individual light filter in which said image 
pick-up part has translucency only to red and each green and blue color component, A solid 
state image pickup device arranged in relation to said light filter group, and a light filter 
which carries out light transmission of the required color component of said light filter 
groups so that only required time may arrange on an optical path of a front face of said 
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solid state image pickup device, Said light filter group is constituted by light filter control 
means which carries out drive controlling, and said light filter control means, The color 
imaging device according to claim 13 controlling light income for said every color 
component by time to arrange said each light filter in front of said solid state image pickup 
device. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention is used for an image scanner or a video camera, for 
example, It is related with the color imaging device which can perform effectively gain 
control (white balance) of each color component without causing especially a cost hike 
about the color imaging device which outputs the electrical signal corresponding to the light 
of the color component from which red (R) green (G) and blue (B) differ one by one by time 
sharing. 
[0002] 

[Description of the Prior Art] Drawing 20 is a block lineblock diagram showing the 
conventional color imaging device indicated to JP.2-238791.A. The imaging lens in which 1 
enters the light from a photographic subject (not shown) in a figure, the light which adjusts 
the incident light quantity in which 2 passes the imaging lens 1 and in which it extracted and 
505 passed the diaphragm 2 - a color component (R mentioned later.) The rotating color 
filter which G and every B are made to pass selectively, and 500 are image sensors which 
change into the electrical signal F the light which passed the rotating color filter 505, and 
output it, and these, The image pick-up part which outputs serially the electrical signal F for 
every color component based on the incident light from the photographic subject illuminated 
in the arbitrary sources of used light is constituted. 

[0003]501 is a gain control circuit which takes the white balance of the electrical signal F, 
and carries out variable setting out of the profit over the electrical signal F for every color 
component by time sharing. That is, since the electrical signal F for every color component 
is outputted serially, the gain control circuit 501 will carry out time sharing control of the 
profit for every color component according to the output period of the electrical signal F 
corresponding to each color component. 

[0004]502 is, the digital-control part, i.e., the microprocessor, to the gain control circuit 501, 
For example, the gain control signal C which consists of an 8-bit digital signal based on the 
condition pattern beforehand set up according to the kind of source of used light is 
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outputted, and the profit of the gain control circuit 501 is set up. The amplifier which 
amplifies further the electrical signal with which gain control of 503 was carried out via the 
gain control circuit 501, and 504 are the variable resisters for adjusting the profit of the 
amplifier 503. 

[0005]Drawjng 21_is a front view showing the composition of the rotating color filter 505 in 
drawing 20. In the figure, 520-522 are each colored filter of R, G, and B allocated on the 
rotating color filter 505, and are symmetrically arranged about the center of rotation of the 
rotating color filter 505. 

[00061Drawing 22 is a circuit diagram showing the composition of the gain control circuit 
501 in drawing 20, and 510 is wide band amplifier which amplifies the electrical signal F 
from the image sensor 500 in a figure. 51 1 is the resistor group by which multiple 
connection was carried out to the wide band amplifier 510, it consists of a resistor of 
plurality (in this case, eight pieces) corresponding to the number of bits of the gain control 
signal C, answers the gain control signal C, and determines the amplification gain of the 
wide band amplifier 510. Each resistor of the resistor group 51 1 has the resistance 
corresponding to bit weighting of the gain control signal C. 

[0007]512 is the switch group by which the series connection was carried out for every 
resistor of the resistor group 51 1 , consisted of an analog switch of plurality (eight pieces) by 
which on-off control is individually carried out corresponding to each bit of the gain control 
signal C, and has connected, or separated and come each resistor of the resistor group 
51 1 selectively. Each analog switch of the switch group 512 connects each resistor of the 
resistor group 51 1 selectively at the time of ON operation, and determines the amplification 
gain of the wide band amplifier 510 according to the synthetic (parallel) resistance of the 
resistor group 511. 

[0008]Drawing Z3 is a wave form chart for explaining the gain control operation of the gain 
control circuit 501, The gain control signal C with which the electrical signal F before the 
gain control as which (a) is inputted into the gain control circuit 501 from the image sensor 

500, and (b) are inputted into the gain control circuit 501 from the microprocessor 502, and 
(c) show the electrical signal after the gain control outputted from the gain control circuit 

501, respectively. 

[0009]Next, operation of the conventional color imaging device shown in drawing 20 - 
dr awing 22 is explained, referring to drawing 23 . First, after the incident light which passed 
the imaging lens 1 is restricted to proper light volume via the diaphragm 2 and passes the 
rotating color filter 505, it is picturized by the image sensor 500 and changed into the 
electrical signal F. 

[0010]At this time, the rotating color filter 505 is rotating synchronizing with the imaging 
timing of the image sensor 500 so that the colored filters 520-522 (refer to drawing 21 ) of R, 
G, and B may counter the image sensor 500 one by one. Therefore, the image sensor 500 
picturizes the color picture corresponding to each colored filters 520-522 of R, G, and B, 
outputs the electrical signal F (refer to drawing 23 (a)) which is every color component of 
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the order of G, B, and R as a field color order following signal for every field, and inputs this 
into the gain control circuit 501 . 

[001 1]the field color order from the image sensor 500 -- next signal F, i.e., an electrical 
signal, is inputted into the wide band amplifier 510 (refer to drawing 22 ) in the gain control 
circuit 501 , and it is amplified by the gain control of the wide band amplifier 510. The 
amplification gain of the wide band amplifier 510 is controlled by the resistor group 51 1 
selectively connected via the switch group 512 which carries out on-off control action 
according to the gain control signal C corresponding to bit weighting (refer to drawing 23 
(b)) of the gain control signal C. 

[0012]The switching information of the color component (R, G, B) for every [ by rotation of 
the rotating color filter 505 ] field on the other hand although not illustrated to the 
microprocessor 502 here, each color component (R, G, B) - each time -- the amplification 
gain information (according to the color temperature of a photographing location, set up 
beforehand) for controlling the white balance of the electrical signal F is inputted. 
[0013]each color component (G.) of the electrical signal F (color order next signal) with 
which the microprocessor 502 is outputted one by one for every field from the image sensor 
500 by this The gain control signal C according to B and R (digital signal for amplification 
gain control) is outputted to the switch group 512 in the gain control circuit 501, and time 
sharing control of the amplification gain of the wide band amplifier 510 is carried out. 
[0014]The wide band amplifier 510 in the gain control circuit 501 inputs into the amplifier 
503 the electrical signal (refer to drawing 23 (c)) by which gain control was carried out, and 
after adjusting the overall level of an electrical signal with the variable resister 504, it 
outputs the amplifier 503 as a final electrical signal. 
[0015] 

[Problem(s) to be Solved by the lnvention]Since the conventional color imaging device has 
taken the white balance as mentioned above using the gain control circuit 501 by which a 
digital control is carried out with the gain control signal C, The variable range of the profit 
controlled by the gain control circuit 501 needed to be set up widely and with high precision, 
and there was a problem of needing the expensive wide band amplifier 5l0. 
[0016]The light source in which many R ingredients are contained as a source of used light 
which illuminates a photographic subject compared with other color components G and B 
like a halogen lamp, When the light source etc. in which many B ingredients are contained 
compared with other color components R and G like a fluorescent lamp are used, The gain 
difference between each color component R, G, and B became large, noise volume 
changed a lot between each color component R, G, and B, and further, when the dc 
component between each color component R, G, and B had dispersion, there was a 
problem that the dispersion was amplified. 

[0017]Were made in order that this invention might solve the above problems, and as a 
gain control circuit, The cheap amplifying circuit where the variable range of a profit is 
comparatively narrow can be used, Dispersion in the dc component between each color 
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component is prevented from noise volume changing a lot between each color component, 
even when a light source like a halogen lamp or a fluorescent lamp is used, or becoming 
large, and it aims at obtaining the color imaging device which can control the profit for every 
color component effectively. 
[0018] 

[Means for Solving the Problem]A color imaging device concerning claim 1 of this invention, 
An image pick-up part which outputs serially red and an electrical signal corresponding to 
each green and blue color component based on incident light from a photographic subject 
illuminated in a source of used light, The 1st gain control means that carries out gain 
control of the electrical signal for every color component, and outputs the 1st color 
component signal, The 2nd gain control means that carries out gain control of the 1st color 
component signal again for every color component, and outputs the 2nd color component 
signal, In [ have a mode switching means which usually changes an operating state of the 
1st and 2nd gain control means to white balance setting-out mode at imaging mode, and ] 
white balance setting-out mode, While the 1st gain control means sets up a profit for every 
color component to an electrical signal acquired by picturizing a standard photographic 
subject under a source of used light, the 2nd gain control means, Setting up a profit for 
every color component so that each amplitude level of the 2nd color component signal 
corresponding to each color component may serve as a predetermined ratio, in imaging 
mode, the 1st and 2nd gain control means usually maintain each profit set up in white 
balance setting-out mode. 

[0019]ln claim 1 of this invention, to an electrical signal outputted from an image pick-up 
part, a profit of an output period of each color component signal is beforehand controlled by 
the 1st gain control means, and before being inputted into the 2nd gain control means, 
amplitude difference of each color component signal is lessened. 
[0020]A color imaging device concerning claim 2 of this invention, The 1st gain control 
means is constituted in claim 1 by a gain control signal generation circuit which answers a 
mode switching signal from a mode switching means, and outputs a gain control signal, and 
gain control circuit which answers a gain control signal and controls a profit for every color 
component to an electrical signal. 

[0021 ]A color imaging device concerning claim 3 of this invention outputs a gain control 
signal in claim 2 based on the 1st color component signal with which a gain control signal 
generation circuit is outputted from a gain control circuit. 

[0022]A color imaging device concerning claim 4 of this invention, On claim 1 and in white 
balance setting-out mode the 1st gain control means, A profit of an output period with 
[ which compares each amplitude level for a red component of the 1st color component 
signal, and Aoshige ] a larger amplitude level of those for a red component and Aoshige, A 
profit for every color component is set up so that a profit of an output period of a green 
component of the 1st color component signal may serve as specific magnification to a profit 
of an output period with a smaller amplitude level of those for a red component and 
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Aoshige, respectively. 

[0023] In claim 4 of this invention, before carrying out specific amount attenuation of an 
amplitude level with for [ for a red component / larger ], and the amplitude level of a green 
component and being inputted into the 2nd gain control means by the 1st gain control 
means, amplitude difference of each color component signal is lessened. 
[0024]A color imaging device concerning claim 5 of this invention sets specific 
magnification as 1/10 or more values in claim 4 smaller than 1. 

[0025]A color imaging device concerning claim 6 of this invention, On claim 1 and in white 
balance setting-out mode the 1st gain control means, Each amplitude level for a red 
component of the 1st color component signal, a green component, and Aoshige is 
compared, Make into reference level a value which multiplied the lowest amplitude level of 
each color component by the 1st specific magnification, and a profit of a larger output 
period of a signal of an amplitude level than reference level receives a profit of an output 
period of a signal of an amplitude level below reference level, A profit for every color 
component is set up become the 2nd specific magnification. 

[0026]ln claim 6 of this invention, before carrying out specific amount attenuation of the 
larger color component signal than reference level based on the lowest amplitude level of 
each color component signal and being inputted into the 2nd gain control means by the 1st 
gain control means, amplitude difference of each color component signal is lessened. 
[0027]ln claim 6, a color imaging device concerning claim 7 of this invention sets the 1st 
specific magnification as ten or less value more greatly than 1 , and sets the 2nd specific 
magnification as 1/10 or more values smaller than 1. 

[0028]A color imaging device concerning claim 8 of this invention, In claim 1, establish a 
pattern switching means for changing a profit for every color component of the 1st gain 
control means to two or more predetermined gain setting patterns, and the 1st gain control 
means, In white balance setting-out mode, a pattern switching signal outputted from a 
pattern switching means is answered, it chooses from two or more gain setting patterns, 
and a profit for every color component is set up. 

[0029]As for a color imaging device concerning claim 9 of this invention, in claim 8, a gain 
setting pattern is set up corresponding to a kind of source of used light. 
[0030]ln claim 9 of this invention, it controls by the 1st gain control means so that a profit of 
an output period of each color component signal serves as predetermined gain distribution, 
and before being inputted into the 2nd gain control means, amplitude difference of each 
color component signal is lessened. 

[0031]A color imaging device concerning claim 10 of this invention includes three kinds to 
which a gain setting pattern corresponded without a fluorescent lamp, halogen light, and 
others in claim 9. 

[0032]A color imaging device concerning claim 1 1 of this invention, An image pick-up part is 
constituted in claim 1 by an image sensor which consists of red and an individual one- 
dimensional light sensing portion which has sensitivity for every green and blue color 
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component, an image sensor moving mechanism to which an image sensor is moved 
mechanically, and image sensor driving means which drives an image sensor electrically. 
[0033]A color imaging device concerning claim 12 of this invention, A light filter group which 
consists of an individual light filter in which an image pick-up part has translucency only to 
red and each green and blue color component in claim 1, A solid state image pickup device 
arranged in relation to a light filter group, and a light filter which carries out light 
transmission of the required color component of the light filter groups so that only required 
time may arrange on an optical path of a front face of a solid state image pickup device, It is 
constituted by light filter control means which carries out drive controlling of the light filter 
group. 

[0034]A color imaging device concerning claim 13 of this invention, Red and an individual 
light filter which has translucency only to each green and blue color component, An image 
pick-up part which outputs serially an electrical signal corresponding to each color 
component based on incident light from a photographic subject which consisted of a light 
sensing portion which changes into an electrical signal light which let a light filter pass, and 
was illuminated in a source of used light, An image pick-up part driving means which 
controls light income for every [ in a light sensing portion ] color component, and a gain 
control means which carries out gain control of the electrical signal for every color 
component, and outputs a color component signal, In [ have a mode switching means 
which usually changes an operating state of an image pick-up part driving means and a 
gain control means to white balance setting-out mode at imaging mode, and ] white balance 
setting-out mode, While an image pick-up part driving means sets up light income for every 
color component in a light sensing portion to an electrical signal acquired by picturizing a 
standard photographic subject under a source of used light, a gain control means, Setting 
up a profit for every color component so that each amplitude level of a color component 
signal corresponding to each color component may serve as a predetermined ratio, in 
imaging mode, an image pick-up part driving means and a gain control means usually 
maintain light income and a profit for every color component which were set up in white 
balance setting-out mode. 

[0035]In claim 13 of this invention, light income of each color component in an image pick- 
up part is set up, and before being inputted into a gain control means, amplitude difference 
of each color component signal is lessened. 

[0036]A color imaging device concerning claim 14 of this invention, In claim 13, an image 
pick-up part driving means is constituted by a driving control signal generation circuit which 
answers a mode switching signal from a mode switching means, and outputs a driving 
control signal, and image sensor drive circuit which answers a driving control signal and 
controls light income for every color component in a light sensing portion. 
[0037]A color imaging device concerning claim 15 of this invention outputs a driving control 
signal in claim 14 based on an electrical signal with which a driving control signal 
generation circuit is outputted from an image pick-up part. 
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[0038]A color imaging device concerning claim 16 of this invention, On claim 13 and in 
white balance setting-out mode an image pick-up part driving means, Compare each 
amplitude level for a red component of the electrical signals, and Aoshige, and light income 
with a larger amplitude level of those for a red component and Aoshige and light income of 
a green component of the electrical signals, Light income for every color component is set 
up to light income with a smaller amplitude level of those for a red component and Aoshige 
become specific magnification. 

[0039]ln claim 16 of this invention, light-receiving time for every [ in an image pick-up part ] 
color component, It sets up so that light income of an amplitude level of the larger one of 
those for a red component and Aoshige and light income of a green component may serve 
as specific magnification compared with light income with a smaller amplitude level, and 
before being inputted into a gain control means, amplitude difference of each color 
component signal is lessened. 

[0040]A color imaging device concerning claim 17 of this invention sets specific 
magnification as 1/10 or more values in claim 16 smaller than 1. 
[0041]A color imaging device concerning claim 18 of this invention, On claim 13 and in 
white balance setting-out mode an image pick-up part driving means, Each amplitude level 
for red of the electrical signals, a green component, and Aoshige is compared, Make into 
reference level a value which multiplied the largest amplitude level of each color component 
by the 1st specific magnification, and light income of a color component of an amplitude 
level smaller than reference level receives light income of a color component of an 
amplitude level more than reference level, Light income for every color component is set up 
become the 2nd specific magnification. 

[0042]ln claim 18, a color imaging device concerning claim 19 of this invention sets the 1st 
specific magnification as 1/10 or more values smaller than 1, and sets the 2nd specific 
magnification as ten or less value more greatly than 1. 

[0043]A color imaging device concerning claim 20 of this invention, In claim 13, establish a 
pattern switching means for changing light income for every color component of an image 
pick-up part driving means to two or more predetermined light income setting patterns, and 
an image pick-up part driving means, In white balance setting-out mode, a pattern switching 
signal outputted from a pattern switching means is answered, it chooses from two or more 
light income setting patterns, and light income for every color component is set up. 
[0044]As for a color imaging device concerning claim 21 of this invention, in claim 20, a 
light income setting pattern is set up corresponding to a kind of source of used light. 
[0045]A color imaging device concerning claim 22 of this invention includes three kinds to 
which a light income setting pattern corresponded without a fluorescent lamp, halogen light, 
and others in claim 21. 

[0046]A color imaging device concerning claim 23 of this invention, An image sensor as for 
which an image pick-up part consists of red and an individual one-dimensional light sensing 
portion in which each light filter which has translucency only to each green and blue color 
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component was allocated in claim 13, It is constituted by an image sensor moving 
mechanism to which an image sensor is moved mechanically, and image sensor driving 
means which drives an image sensor electrically, and an image sensor driving means 
controls light income for every color component by controlling charge storage time in a 1- 
dimensional each light sensing portion. 

[0047]A color imaging device concerning claim 24 of this invention, A light filter group which 
consists of an individual light filter in which an image pick-up part has translucency only to 
red and each green and blue color component in claim 13, A solid state image pickup 
device arranged in relation to a light filter group, and a light filter which carries out light 
transmission of the required color component of the light filter groups so that only required 
time may arrange on an optical path of a front face of a solid state image pickup device, It is 
constituted by light filter control means which carries out drive controlling of the light filter 
group, and a light filter control means controls light income for every color component by 
time to arrange each light filter in front of a solid state image pickup device. 
[0048] 

[Embodiment of the Invention] 

Below embodiment 1. describes this embodiment of the invention 1 concretely about a 
figure. Drawing 1 is a block diagram showing this embodiment of the invention 1, and 1 and 
2 are the same as that of the above-mentioned. 

[0049]3 is an image sensor which picturizes the incident light which passed the imaging 
lens 1 and the diaphragm 2, is provided with the one-dimensional light sensing portion 
which has sensitivity for R ingredient, the one-dimensional light sensing portion which has 
sensitivity for G ingredient, and the one-dimensional light sensing portion which has 
sensitivity for B ingredient, and outputs the electrical signal E corresponding to each color 
component serially to incident light. 

[0050]The image sensor drive circuit where 10 drives the image sensor 3 electrically, the 
image sensor moving mechanism to which 20 moves the image sensor 3 mechanically, 40 
is the image pick-up principal part which consists of the image sensor 3 and the image 
sensor moving mechanism 20, and above-mentioned imaging lens 1, diaphragm 2, image 
sensor drive circuit 10, and image pick-up principal part 40 constitute the image pick-up 
part which outputs the electrical signal E based on the incident light from a photographic 
subject. 

[0051 ]The amplifying circuit where 4 amplifies the electrical signal E, and 5 are gain control 
circuits which perform coarse-control control of a profit to the electrical signal through the 
amplifying circuit 4, and output the 1st color component signal E1. 6 is a sample hold circuit 
which carries out sample hold of the 1st color component signal E1 , and removes and 
outputs the read clock of the image sensor 3 from the 1st color component signal E1 . 
[0052]Each color component R of the 1st color component signal E1 with which 7 passed 
the sample hold circuit 6. G, the white balance circuit which tunes the profit of the output 
period of every B finely, the A/D converter which carries out the A/D conversion of the 2nd 
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color component signal E2 with which 8 is outputted from the white balance circuit 7, and 9 
are digital signal processing circuits which process the digital signal outputted from A/D 
converter 8. 

[0053] 11 is a gain control signal generation circuit for setting up the profit of the gain control 
circuit 5, The 1st gain control means is constituted in relation to the gain control circuit 5, 
and it outputs to the gain control circuit 5 based on the 1st color component signal E1 
outputted from the sample hold circuit 6, the voltage signal C1, i.e., the gain control signal, 
for gain control. 

[0054]ln dr awi ng 1, the white balance circuit 7 constitutes the 2nd gain control means, and 
is equivalent to the gain control circuit 501 of the above-mentioned ( drawing 20 ). Therefore, 
in the circuitry in drawing 1 , it differs from the circuitry in drawing 20 greatly in that the gain 
control circuit 5 was inserted in the preceding paragraph of the white balance circuit 7. The 
white balance circuit 7 assumes that the gain control signal generation circuit (not shown) 
for carrying out feedback control of the profit like the 1st gain control means is included. 
[0055]30 is a mode switching circuit which changes the gain control mode of the gain 
control circuit 5 and the white balance circuit 7, and in order to usually change the gain 
control mode of each circuits 5 and 7 to white balance setting-out mode at imaging mode, it 
outputs the mode switching signal M corresponding to each mode. The mode switching 
signal M is inputted into the white balance circuit 7 and the gain control signal generation 
circuit 1 1 . 

[0056]Next, outline operation of this embodiment of the invention 1 shown in drawing 1 is 
explained, referring to drawing 2. Drawing 2 is a flow chart which shows roughly generation 
operation of the gain control signal C1 by the gain control signal generation circuit 11. 
Usually, it is condensed via the imaging lens 1, and further, the incident light from the 
photographic subject illuminated by the arbitrary sources of used light is restricted to 
suitable light volume via the diaphragm 2, and image formation is carried out to a 
predetermined image formation face. The image sensor 3 arranged on this image formation 
face outputs serially the electrical signal E corresponding to each color component of R, G, 
and B contained in incident light. 

[0057]ln this way, after the electrical signal E outputted from the image pick-up part is 
amplified by the amplifying circuit 4, gain control of it is carried out by the gain control circuit 
5, and it is inputted into the white balance circuit 7 via the sample hold circuit 6. Gain 
control of the white balance circuit 7 is further carried out to the 1st color component signal 
E1 , and it outputs the 2nd color component signal E2. The 2nd color component signal E2 
is changed into a digital signal via A/D converter 8, and is inputted into the digital 
processing circuit 9. 

[0058]Here, a user explains the case where the operational mode of a color imaging device 
is changed to white balance setting-out mode. First, a user changes the mode switching 
circuit 30 and generates the mode switching signal M which shows white balance setting- 
out mode from the mode switching circuit 30, The operating state of the gain control circuit 
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5 and the white balance circuit 7 is set as white balance setting-out mode, and a standard 
photographic subject, for example, a white orientation plate, is picturized under the same 
light source as the source of used light at the time of the usual image pick-up of a 
photographic subject. 

[0059]Like the above-mentioned, image formation of the incident light from a standard 
photographic subject (white orientation plate) is carried out to the image sensor 3 via the 
imaging lens 1 of image pick-up circles, and the diaphragm 2, it is changed into the 
electrical signal E corresponding to each color component of R, G, and B, and the electrical 
signal E is inputted into the gain control circuit 5 via the amplifying circuit 4. 
[0060]At this time, the mode switching signal M which shows white balance setting-out 
mode is answered, and the gain control signal generation circuit 11 outputs the gain control 
signal C1 which serves as the same profit to each color component of R, G, and B to the 
gain control circuit 5 in an initial state. Therefore, the gain control circuit 5 outputs the 
electrical signal inputted from the amplifying circuit 4, and the 1st color component signal 
E1 that has the amplitude level distribution for every same color component in an initial 
state. 

[0061 ]ln this way, sample hold of the 1st color component signal E1 outputted from the gain 
control circuit 5 is carried out by the sample hold circuit 6, it turns into a color component 
signal with which the read clock of the image sensor 3 was removed, and is inputted into 
the white balance circuit 7 and the gain control signal generation circuit 11. 
[0062]Hereafter, the gain control signal generation circuit 11 determines the gain control 
signal C1 over the gain control circuit 5 by the process flow of drawing 2 based on the 1st 
color component signal E1 by which sample hold was carried out. in drawing 2 ~ first - 
each color component (R, G, B) from the output signal (the electrical signal E and the color 
component signal E1 which has the same amplitude level distribution) of the sample hold 
circuit 6 - each time - the amplitude level Vr, Vg, and Vb are detected (Step S1). 
[0063]Then, based on comparison of the amplitude level Vr for every color component, Vg, 
and Vb, etc., the gain control signal C1 of the sake which carries out a gain setting so that 
an amplitude level may become almost the same to each color component is outputted 
according to the 1st condition pattern (Step S2) set up beforehand (Step S3). However, the 
1st condition pattern (for details, it mentions later) shall be set up, for example so that the 
amplitude level difference for R, G, and B each color component of every may decrease. 
[0064]Namely, if the gain control signal generation circuit 1 1 judges whether the signal 
inputted from the sample hold circuit 6 fills the 1st condition pattern (Step S2) and it judges 
that it fills the 1st condition pattern (namely, YES), It progresses to Step S3, and each 
amplitude level Vr, Vg, and Vb output the gain control signal C1 for performing the gain 
setting of the gain control circuit 5, respectively so that it may become the specific 
magnifications Kr and Kg and Kb time. 

[0065]ln this case, in Step S3, Kr double [ of the amplitude level Vr of the color component 
signal corresponding to R ingredient ] is carried out, the amplitude level Vg of the color 
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component signal corresponding to G ingredient is increased Kg times, and it is determined 
that the gain control signal C1 will increase the color component signal corresponding to B 
ingredient Kb times. Here, Kr, Kg, and Kb(s) are the arbitrary variable gains to each 
amplitude level Vr, Vg, and Vb. 

[0066]On the other hand, if judged with not filling the 1st condition pattern (namely, NO) in 
Step S2, It progresses to step S4 and it is judged whether based on comparison of the 
amplitude level Vr of each color component signal, Vg, and Vb, etc., the 2nd condition 
pattern set up beforehand is filled similarly (step S4). 

[0067]lf judged with filling the 2nd condition pattern (namely, YES), It progresses to Step 
S5, the amplitude level Vr of the signal corresponding to R ingredient is increased Lr times, 
the amplitude level Vg of the signal corresponding to G ingredient is increased Lg times, 
and the gain control signal C1 is determined so that the amplitude level Vb of the signal 
corresponding to B ingredient may be increased Lb times. Here, Lr, Lg, and Lb(s) are the 
arbitrary variable gains to each amplitude level Vr, Vg, and Vb like the above-mentioned. 
[0068]ln being judged with NO in step S4 and filling neither of the 1st and 2nd condition 
patterns, the amplitude level Vr of the signal corresponding to [ progress to Step S6 and ] R 
ingredient - Mr twice - the amplitude level Vg of the signal corresponding to [ carry out 
and ] G ingredient - Mg twice - the amplitude level Vb of the signal corresponding to 
[ carry out and ] B ingredient - Mb twice - the gain control signal C1 is determined so that 
it may carry out. Here, Mr, Mg, and Mb(s) are the arbitrary variable gains to each amplitude 
level Vr, Vg, and Vb like the above-mentioned. 

[0069]The determination step of a condition pattern is not limited to 2 times of the step S2 
and S4 (it mentions later for details) like drawing 2, it is the arbitrary contents of a condition 
pattern, and only the arbitrary numbers of steps may be inserted. 

[0070]ln this way, the gain control signal C1 set up by Step S3, S5, or S6 is memorized and 
held in the gain control signal generation circuit 1 1 . The following mode switching signal M 
is outputted from the mode changeover switch 30, and this state is held until it usually 
changes from imaging mode to white balance setting-out mode again. 
[0071 ]ln the sample hold circuit 6, the read clock of the image sensor 3 is removed and the 
1st color component signal E1 outputted by the above-mentioned gain control from the gain 
control circuit 5 is inputted into the latter white balance circuit 7. The white balance circuit 7 
answers the mode switching signal M, detects the amplitude level Vr of the signal 
corresponding to each inputted color component of R, G, and B, Vg, and Vb, and it sets up 
a profit so that a signal with the largest amplitude level and other signals may serve as the 
same amplitude level. 

[0072]ln this way, after all the gain settings of the gain control circuit 5 and the white 
balance circuit 7 are completed, a user usually changes the mode changeover switch 30 to 
imaging mode, and performs the usual image pick-up. At this time, the white balance circuit 
7 answers the mode switching signal M which usually shows imaging mode at the moment 
of the mode changeover switch 30 usually being changed to imaging mode, and memorizes 
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and holds the profit over the signal corresponding for every color component. 
[0073]Usually, in imaging mode, image formation of the incident light from a photographic 
subject is carried out to the image sensor 3 via the imaging lens 1 and the diaphragm 2, 
and the image sensor 3 moves according to the image sensor moving mechanism 20 in an 
image formation face top, it changes into the electrical signal E the picture of the 
photographic subject by which image formation was carried out one by one, and outputs it 
serially. The electrical signal E is inputted into the gain control circuit 5 via the amplifying 
circuit 4, and the gain control circuit 5 controls a profit based on the gain control signal C1 
set up at the time of white balance setting-out mode, and outputs the 1st color component 
signal E1. 

[0074]To the 1st color component signal E1 inputted via the sample hold circuit 6, the white 
balance circuit 7 is the profit set up at the time of white balance setting-out mode, controls 
the signal for every color component of R, G, and B, and outputs the 2nd color component 
signal E2. Various processings are performed by the digital signal processing circuit 9 after 
the 2nd color component signal E2 is changed into a digital signal via A/D converter 7. 
[0075]Thus, while being able to constitute the gain control circuit 5 of the preceding 
paragraph from a low-cost circuit for profit coarse controls by performing gain control to two 
steps using the gain control circuit 5 and the white balance circuit 7, The gain control range 
of the latter white balance circuit 7 can be set up small. Therefore, the cost cut of the whole 
device can be realized, without spoiling the reliability of the gain control for every color 
component. 

[0076]ln the gain control signal generation circuit 1 1 , namely, the amplitude level Vr for 
every color component of the output signal of the sample hold circuit 6, By detecting Vg and 
Vb and controlling the profit of the output period of each color component R, G, and B by 
the condition pattern set up beforehand, Since amplitude difference of each color 
component R, G, and B is lessened and it was made for the gain difference between each 
color component R, G, and B to decrease in the white balance circuit 7 in the preceding 
paragraph of the white balance circuit 7, the cheap amplifying circuit whose gain variable 
range is not wide can be used as the white balance circuit 7. 

[0077]lt can control that noise volume is large between each color component, and the 
source of used light changes also in the case of halogen light and a fluorescent lamp, or 
dispersion in the dc component between each color component becomes large. Since it is 
created according to the conditions patternized beforehand, the composition of the gain 
control signal generation circuit 1 1 can also be easy, and the gain control signal C1 can be 
realized cheaply. 

[0078]Although concrete explanation was omitted supposing the case of being general, 
about the gain control [ as opposed to the gain control circuit 5 at the above-mentioned 
Embodiment 1 ] (the condition pattern determination step S2 and S4 in drawing 2) which is 
embodiment 2., In consideration of sources of used light, such as a fluorescent lamp and 
halogen light, a profit may be chiefly controlled based on comparison of R ingredient and B 
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ingredient. 

[0079]Hereafter, this embodiment of the invention 2 that controlled the profit of the gain 
control circuit 5 based on comparison of the size of each amplitude levels Vr and Vb of R 
and B of the 1st color component signal E1 is described. It is as the composition of this 
embodiment of the invention 2 and outline operation having been shown in drawing 1 and 
drawing 2. 

[0080]Drawing 3 is an explanatory view showing the gain control operation by this 
embodiment of the invention 2, and a horizontal axis corresponds to time, the vertical axis 
supports the amplitude level, and the amplitude level for every color component of each 
signal outputted serially is made into a timing chart waveform, and is shown in graph. 
[0081 ]The electrical signal E outputted from the image sensor 3 under the source of used 
light according [ (a) ] to a fluorescent lamp in drawing 3' (equivalent to the input signal of the 
gain control circuit 5). (b) shows each color component signal outputted from the sample 
hold circuit 6 in an initial state corresponding to the electrical signal E (refer to drawing 3 
(a)), and the 1st color component signal E1 with which (c) is outputted from the gain control 
circuit 5 after gain control, respectively, and the output signal of the sample hold circuit 6 is 
reversed. 

[0082]The electrical signal E (equivalent to the input signal of the gain control circuit 5) with 
which drawing 3 (d) is outputted from the image sensor 3 under the source of used light by 
halogen light, and (e) show the 1st color component signal E1 outputted from the gain 
control circuit 5 after gain control to the electrical signal E (refer to drawing 3 (d)), 
respectively. Drawing 3 (f) shows the 2nd color component signal E2 outputted after gain 
control from the white balance circuit 7. 

[0083]Next, the gain control operation at the time of the white balance setting-out mode by 
this embodiment of the invention 2 is explained, referring to the flow chart of drawing 4 with 
drawing 1 and drawing 3. Like the above-mentioned, first, a user changes the mode 
switching circuit 30, considers it as white balance setting-out mode, usually picturizes a 
white orientation plate under the source of used light at the time of an image pick-up, and 
outputs serially the electrical signal E corresponding to each color component (for example, 
refer to drawing 3 (a)). 

[0084]ln the initial state at the time of white balance setting-out mode, the gain control 
signal generation circuit 11 answers the mode switching signal M, and outputs the gain 
control signal C1 that each signal serves as the same profit to each color component R, G, 
and B. Therefore, the gain control circuit 5 outputs the 1st color component signal E1 of the 
same amplitude level distribution as drawing 3 (a), and the sample hold circuit 6 inputs into 
the gain control signal generation circuit 1 1 the output signal (refer to drawing 3 (b)) which 
removed the read clock of the image sensor 3 from the 1st color component signal E1. 
[0085]Hereafter, the gain control signal generation circuit 11 determines the gain control 
signal C1 over the gain control circuit 5 by the process flow of drawing 4 based on the 1st 
color component signal E1 by which sample hold was carried out. First, the amplitude 
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levels Vr and Vb of the signal corresponding to R ingredient and B ingredient are detected 
among the 1st color component signal E1 inputted from the sample hold circuit 6 (Step 
S11). 

[0086]Then, the size of each amplitude levels Vr and Vb is compared, and it is judged 
whether it is Vr>=Vb (more than the amplitude level whose amplitude level of R ingredient 
is B ingredient) (Step S12). If the amplitude level Vr of R ingredient is judged to be more 
than an amplitude level (namely, YES) of B ingredient, the gain control signal C1 for 
lowering a profit will be generated so that specific amount attenuation of each amplitude 
levels Vr and Vg of the signal corresponding to R ingredient and G ingredient may be 
carried out (Step S13). 

[0087]On the other hand, if judged with the amplitude level Vb of B ingredient being larger 
than the amplitude level Vr of R ingredient (namely, NO) in Step S12, The gain control 
signal C1 for lowering a profit is generated so that specific amount attenuation of each 
amplitude levels Vb and Vg of the signal corresponding to B ingredient and G ingredient 
may be carried out (Step S14). 

[0088]ln this way, the set-up gain control signal C1 is memorized in the gain control signal 
generation circuit 1 1, and it is held until it next usually changes from imaging mode to white 
balance setting-out mode in the mode changeover switch 30. 

[0089]Thereby, even if the amplitude level for every ingredient of the input signal of the gain 
control circuit 5 is a case where Vb>Vr (refer to drawing 3 (a)) is shown, for example, the 
1st color component signal E1 outputted from the gain control circuit 5 serves as the same 
amplitude level (refer to drawing 3 (c)) mostly for every color component. 
[0090]Even if the amplitude level for every ingredient of the input signal of the gain control 
circuit 5 is a case where Vr>=Vb (refer to drawing 3 (d)) is shown, for example, the 1st color 
component signal E1 outputted from the gain control circuit 5 serves as the same amplitude 
level (refer to d rawin g 3 (e)) mostly for every color component. 

[0091]Thus, the 1st color component signal E1 made in preceding paragraph story in gain 
control paying attention to R ingredient and B ingredient is inputted into the white balance 
circuit 7 via the sample hold circuit 6. As opposed to the 1st color component signal E1 into 
which the white balance circuit 7 is inputted via the sample hold circuit 6, The amplitude 
level Vr of the signal corresponding to each color component R, G, and B, Vg, and Vb are 
detected, and a profit is set up so that a signal with the largest amplitude level and the other 
signal may serve as the same amplitude level. 

[0092]For example, when the 1st color component signal E1 outputted from the gain control 
circuit 5 shows drawing 3 (c) or (e), the 1st color component signal E1 , After polarity is 
reversed via the sample hold circuit 6, it is inputted into the white balance circuit 7, and 
becomes the 2nd color component signal E2 by which the gain setting was carried out 
eventually. As a result, as the 2nd color component signal E2 is shown in drawing _3_(f), 
each amplitude levels Vr and Vb of R ingredient and B ingredient turn into the amplitude 
level Vg of G ingredient, and the same amplitude level. Since the coarse control of each 
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amplitude levels Vr and Vb of R ingredient and B ingredient is beforehand carried out in the 
gain control circuit 5 at this time, fine adjustment about each amplitude levels Vr and Vb 
and the amplitude level Vg of G ingredient is performed effectively. 
[0093]After all of these gain settings are completed, a user usually changes the mode 
changeover switch 30 to imaging mode, and performs the usual image pick-up. Also in this 
case, the white balance circuit 7 memorizes the profit of the signal corresponding to each 
color component, and is held at the moment of usually changing the mode changeover 
switch 30 to imaging mode. 

[0094]Therefore, in imaging mode, usually the gain control circuit 5, To the electrical signal 
E based on the incident light from the photographic subject illuminated in the source of 
used light, by the already set-up profit, specific amount attenuation of the amplitude level of 
each color component signal corresponding to G ingredient, R ingredient, or B ingredient is 
carried out, and it outputs as the 1st color component signal E1. Similarly, the white 
balance circuit 7 controls each color component signal of R, G, and B by the already set-up 
profit, respectively, and outputs it as the 2nd color component signal E2. 
[0095]Thus, in the gain control circuit 5, the cost cut of the gain control circuit 5 and the 
white balance circuit 7 can be realized, without spoiling the reliability of the gain control for 
every color component by performing beforehand gain control to the color component of R 
or B in consideration of the kind of source of used light. 

[0096]Namely, by comparing the amplitude levels Vr and Vb of R ingredient of the output 
signal of the sample hold circuit 6, and B ingredient, and carrying out specific amount 
attenuation of the signal of the larger one, and the signal of G ingredient in the gain control 
signal generation circuit 11, Since amplitude difference of each color component R, G, and 
B was lessened in the preceding paragraph of the white balance circuit 7, in the white 
balance circuit 7, the gain difference between each color component R, G, and B 
decreases, and a cheap amplifying circuit can be used as the white balance circuit 7. 
[0097]Although explained without specifying the profit in particular that is embodiment 3. 
and that is attenuated in the above-mentioned Embodiment 2 in the gain control circuit 5, It 
may be set as 1/10 or more any value (it is about 1/3 fixed magnification in the case of 
drawing 3) smaller than 1, the profit, i.e., the specific magnification, to a color component 
signal with a larger amplitude level. 

[0098]Usually, since the difference of the amplitude level of R ingredient or B ingredient, 
and other color components is less than 10 times when a fluorescent lamp or halogen light 
is used, it is not necessary to set up specific magnification smaller than 1/10, and can 
respond enough by above-mentioned magnification within the limits. 
[0099]Although the gain control signal C1 over the gain control circuit 5 was determined in 
embodiment 4. and the above-mentioned Embodiment 2 based on comparison of the 
amplitude levels Vr and Vb of R ingredient and B ingredient, Reference level may be set up 
based on the minimum amplitude level, and the gain control signal C1 may be determined 
based on comparison with the amplitude level for every color component, and reference 
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level. 

[0100]Hereafter, the amplitude level of each color component is explained about this 
embodiment of the invention 4 that determined the gain control signal C1 as compared with 
reference level. It is as the composition of this embodiment of the invention 4 and outline 
operation having been shown in drawing 1 and drawing 2 . 

[0101]Drawjng 5_is the same explanatory view as drawing 3 in which the gain control 
operation by this embodiment of the invention 4 is shown, The electrical signal E outputted 
from the image sensor 3 under the source of used light according [ (a) ] to a fluorescent 
lamp. Each color component signal with which (b) is outputted from the sample hold circuit 
6 in an initial state corresponding to the electrical signal E (refer to drawing 5 (a)), The 1st 
color component signal E1 with which (c) is outputted from the gain control circuit 5 after 
gain control, and the 2nd color component signal E2 with which (d) is outputted after gain 
control from the white balance circuit 7 are shown, respectively. 

[0102]ln drawing 5 (b), Vmin is the minimum amplitude level in each amplitude level Vr, Vg, 
and Vb, and since the source of used light is used as the fluorescent lamp, the amplitude 
level Vr of R ingredient serves as minimum level Vmin here. Vref is reference level and is 
obtained by multiplying by the 1st specific magnification k to minimum level Vmin. 
[01 03] Next, the gain control operation at the time of the white balance setting-out mode by 
this embodiment of the invention 4 is explained, referring to the flow chart of drawing 6 with 
drawingXand drawing 5 . Like the above-mentioned, in white balance setting-out mode, if a 
white orientation plate is picturized under the source of used light (in this case, fluorescent 
lamp), the electrical signal E only with the small amplitude level Vr of R ingredient (refer to 
drawing 5(a)) will be acquired. 

[0104]ln the early stages of white balance setting-out mode the gain control circuit 5, The 
1st color component signal E1 (refer to d rawin g 5 (b)) of amplitude level distribution 
equivalent to drawing 5 (a) is outputted, and the feedback input of the 1st color component 
signal E1 is carried out to the gain control signal generation circuit 1 1 via the sample hold 
circuit 6. 

[01 05] Hereafter, the gain control signal generation circuit 11 determines the gain control 
signal C1 over the gain control circuit 5 by the process flow of drawing 6 . In drawing 6, S1 
is the same step as the above-mentioned ( drawing 2 ). First, the amplitude level Vr of the 
signal corresponding to each color component of R, G, and B, Vg, and Vb are detected 
from the output signal (refer to drawing 5 (b)) of the sample hold circuit 6 (Step S1). 
[0106]Then, the size of each amplitude level Vr, Vg, and Vb is compared, the minimum 
amplitude level Vmin (in this case, Vmin=Vr) is detected (Step S21), and the value which 
carried out specific double [ of the minimum level Vmin ] (k times) is calculated as reference 
level Vref (=Vmin-k) (Step S22). 

[0107]Next, reference level Vref, and the amplitude level Vr for every color component, Vg 
and Vb, Compare one by one, respectively (Step S23, S25, S27), and the profit of the 
output period of the signal of a color component when an amplitude level is larger than 
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reference level Vref, It carries out specific double with the 2nd specific magnification to the 
profit of the output period of the signal of other color components (Step S24, S26, S28), 
and the gain control signal C1 which carries out specific amount attenuation is generated 
(Step S29). 

[0108]Namely, after setting up reference level Vref (Step S22), first, It judges whether the 
amplitude level Vr of R ingredient is larger than reference level Vref (Step S23), and if 
judged with Vref<Vr (namely, YES), the profit of the output period of R ingredient will be 
lowered (Step S24). 

[0109]lf it judges whether the amplitude level Vg of G ingredient is larger than reference 
level Vref (Step S25) and is judged with Vref<Vg (namely, YES), the profit of the output 
period of G ingredient will be lowered (Step S26). If similarly it judges whether the 
amplitude level Vb of B ingredient is larger than reference level Vref (Step S27) and is 
judged with Vref<Vb (namely, YES), the profit of the output period of B ingredient will be 
lowered (Step S28). 

[01 10]Finally the gain control signal C1 set up at each processing steps S23-S28 is 
outputted to the gain control circuit 5 (Step S29), and equation control of the amplitude level 
Vr for every color component, Vg, and the Vb is carried out. Then, the above-mentioned 
gain control state is memorized, and it holds until it usually changes from imaging mode to 
white balance setting-out mode again with the mode changeover switch 30. 
[01 1 1]Thereby, even if it is a case of the output signal (refer to drawing 5 (b)) of the sample 
hold circuit 6 based on the electrical signal E (refer to drawing 5 (a)) acquired under the 
fluorescent lamp, the 1st color component signal E1 (refer to drawing 5 (c)) with which the 
amplitude level difference was controlled is acquired, for example. 

[01 12]ln this case, if reference level Vref which carried out specific double [ of the amplitude 
level Vr of the lowest color component R ] (k times) is compared with the amplitude level Vr 
of each color component, Vg, and Vb, Since the amplitude levels Vb and Vg corresponding 
to B ingredient and G ingredient are larger than reference level Vref, these are reduced with 
the 2nd specific magnification and the output of the gain control circuit 5 serves as a signal 
(refer to drawingJSJc)) of the same amplitude level mostly for every color component. 
[01 13]The 1st color component signal E1 made above in gain control is inputted into the 
white balance circuit 7 via the sample hold circuit 6, and gain control of it is carried out 
further, and it is inputted into A/D converter 8 as the 2nd color component signal E2. for 
example, case [ whose 1st color component signal E1 inputted into the white balance circuit 
7 is / like drawing 5 (c) ], each amplitude level Vr, Vg, and Vb equate further -- a gain 
setting is performed like (refer to drawing 5 (d)). 

[01 14]Hereafter, like the above-mentioned, the mode changeover switch 30 is usually 
changed to imaging mode, and the usual image pick-up is performed. Thereby, in the gain 
control circuit 5, before a larger color component signal than reference level Vref carries out 
specific amount attenuation and is inputted into the white balance circuit 7, amplitude 
difference of each color component signal can be lessened. Therefore, the cost cut of the 
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gain control circuit 5 and the white balance circuit 7 can be realized, without spoiling the 
reliability of the gain control for every color component. 

[01 15]ln the gain control signal generation circuit 1 1 , namely, the amplitude level Vr of each 
color component of the output signal of the sample hold circuit 6, By comparing Vg and Vb 
and carrying out specific amount attenuation of the signal of the output period of a large 
color component as compared with reference level Vref which multiplied amplitude level 
Vmin of the minimum color component by the specific magnification k, Since amplitude 
difference of each color component R, G, and B was lessened in the preceding paragraph 
of the white balance circuit 7, a cheap amplifying circuit can be used as the white balance 
circuit 7. 

[0116]Although embodiment 5. and the above-mentioned Embodiment 4 explained without 
specifying the 1st specific magnification k for calculating minimum level Vmin to reference 
level Vref, the specific magnification k may be set as ten or less any value (in the case of 
drawing 5 (b) about k= 2 fixed magnification) more greatly than 1. Since minimum level 
Vmin cannot above usually become 1/10 or less [ of other amplitude levels ] in this case, if 
the 1st specific magnification k is set as the value of a before [ from 1 / 10 ], a value 
suitable as reference level Vref will be obtained. 

[01 17]Although explained without specifying the 2nd specific magnification for reducing the 
profit of the output period of a larger color component than reference level rather than the 
profit of the output period of other color components in the gain control circuit 5, The 
specific magnification of the 2nd ** may be set as 1/10 or more values (in the case of 
drawing 5 about 1/3 fixed magnification) smaller than 1. 

[0118]ln embodiment 6., in addition the above-mentioned Embodiment 1. Although the 
condition pattern was set up in white balance setting-out mode based on the 1st color 
component signal E1 through the sample hold circuit 6 and the profit (gain control signal 
C1) of the gain control circuit 5 was set up with the condition pattern of the amplitude level 
Vr for every color component, Vg, and Vb, Change setting out of the gain setting pattern 
may be carried out from the outside. 

[01 19]Drawing_7 is a block diagram showing this embodiment of the invention 6 that was 
made to carry out change setting out of the gain setting pattern from the outside, 1 1 A 
supports the gain control signal generation circuit 1 1 of the above-mentioned (inside of 
d rawing 1), and 1-10, 20, 30, 40, C1, E, E1, E2, and M are the same as that of the above- 
mentioned. 

[0120]13 is a pattern switching circuit by which switching control is carried out from the 
outside according to the kind of for example, source of used light, outputs the pattern 
switching signal P to the gain control signal generation circuit 11 A, and changes the profit 
for every color component of the gain control circuit 5 to two or more predetermined gain 
setting patterns. 

[0121]ln this case, in white balance setting-out mode the gain control signal generation 
circuit 11 A, The pattern switching signal P from the pattern switching circuit 13 is answered, 
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it chooses from two or more predetermined gain setting patterns, and the gain control 
signal C1 for setting up the profit for every color component to the gain control circuit 5 is 
outputted. 

[0122lDra wing 8 is an explanatory view showing each spectral characteristic by the kind of 
source of used light, a horizontal axis is wavelength and a vertical axis is photosensitivity. 
In drawing 8, (a) shows the spectral characteristic of the light source X with more G 
ingredients than B ingredient and R ingredient, and (b) shows the spectral characteristic of 
the light source Y with few G ingredients than B ingredient and R ingredient, respectively. 
[0123]Drawing 9 is the same explanatory view as dr awing 5 in which the gain control 
operation by this embodiment of the invention 6 is shown, The electrical signal Ex acquired 
when (a) uses the light source X in dr awing 8, each 1st color component signal E1x with 
which (b) is outputted from the gain control circuit 5 to the electrical signal Ex, The electrical 
signal Ey acquired when (c) uses the light source Y in drawing 8 , and (d) show each 1st 
color component signal Ely outputted from the gain control circuit 5 to the electrical signal 
Ey, respectively. 

[0124]Next, operation of this embodiment of the invention 6 shown in drawing 7 is 
explained, referring to d rawing 8 and drawing 9 . First, in white balance setting-out mode the 
image sensor 3, When the electrical signal Ex like [ when the light source X (refer to 
drawing 8 (a)) of the spectral characteristic containing many G ingredients is used ] drawing 
9_(a) is outputted and G ingredient uses the light source Y of little spectral characteristic 
(refer to drawing 8 (b)), the electrical signal Ey like drawing 9 (c) is outputted. 
[0125]On the other hand, the pattern switching circuit 13 outputs the pattern switching 
signal P for changing to the gain setting pattern corresponding to the source of used light 
which performs an image pick-up by external operation among the gain setting patterns 
corresponding to two or more sources of used light set up beforehand, the gain control 
signal generation circuit 11A answers the pattern switching signal P, and it outputs the gain 
control signal C1 so that it may become specific twice compared with the profit of the output 
period of the signal of other ingredients about the profit of the output period of the signal of 
a specific color component (for example, G ingredient). 

[0126]For example, when making the light source X and the light source Y into the source 
of used light, change setting out is carried out corresponding to three kinds such as the light 
source X, the light source Y, and other light source **, and the pattern switching signal P is 
changed from the exterior by the operation switch according to the source of used light. 
That is, the pattern switching signal P shows the light source X, when the source of used 
light is the light source X, in the case of the light source Y, the light source Y is shown, and 
when it is not the light source X or the light source Y, either, other light sources will be 
shown. 

[0127]Therefore, when the pattern switching signal P shows the light source X, the gain 
control signal generation circuit 11A generates the gain control signal C1 so that the profit 
of G ingredient of the electrical signals Ex (refer to drawing 9 (a)) may become twice 
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[ specific ] (for example, 1/m time of refer to drawing 9 (b)) a profit of R ingredient and B 
ingredient. 

[0128]When the pattern switching signal P shows the light source Y, the gain control signal 
generation circuit 1 1 A, So that the profit of R ingredient of the electrical signals Ey (refer to 
drawing 9 (c)) and B ingredient may become twice [ specific ] (for example, 1/n time of refer 
to drawing 9 (d)) a profit of G ingredient, When the gain control signal C1 is generated and 
the pattern switching signal P shows other light sources, the gain control signal C1 is 
generated so that the profit of all the color components may become the same. 
[0129]The gain control circuit 5 answers the gain control signal C1, and controls the profit of 
the electrical signal E through the amplifying circuit 4. Therefore, the gain control circuit 5 
receives the electrical signal Ex (refer to draw]ng_9_(a)) at the time of using the light source 
X, The 1st color component signal E1x (refer to drawing 9 (b)) that increased attenuation 
setting out of the profit of the output period of the signal of G ingredient 1/m time compared 
with the profit of the output period of the signal of R ingredient and B ingredient is 
outputted, To the electrical signal Ey (refer to drawing 9 (c)) at the time of using the light 
source Y, the 1st color component signal Ely (refer to drawing 9 (d)) that increased 
attenuation setting out of the profit of the output period of the signal of R ingredient and B 
ingredient 1/n time compared with the profit of the output period of the signal of G 
ingredient is outputted. 

[01 30]lt is carried out about the gain control in the white balance circuit 7 as well as the 
above-mentioned. Thus, after answering the mode switching signal M from the mode 
switching circuit 30 and completing gain setting processing of the gain control circuit 5 and 
the white balance circuit 7, The mode switching circuit 30 is usually changed to imaging 
mode, an image pick-up is usually performed, and the gain control signal generation circuit 
1 1A and the white balance circuit 7 memorize and hold the profit for every color 
component. 

[0131]Usually, in imaging mode, the gain control circuit 5 answers the pattern switching 
signal P from the pattern switching circuit 13, and specific amount attenuation is carried out 
and it outputs the 1st color component signal E1 for every color component. In this case, 
since a gain setting pattern is chosen by external operation and it is not necessary to set up 
condition patterns (comparison of an amplitude level, etc.) in the gain control signal 
generation circuit 11 A, a cost cut is further realizable. 

[0132]Namely, since a gain setting pattern is determined according to the source of used 
light and it was made to carry out specific amount attenuation of the signal of a specific 
color component, Since the amplitude difference of each color component R, G, and B 
decreases in the preceding paragraph of the white balance circuit 7, in the white balance 
circuit 7, the gain difference between each color component R, G, and B decreases, and 
the cheap amplifying circuit whose gain variable range is not wide can be used as the white 
balance circuit 7. 

[0133]The source of used light can control change of the noise volume between each color 
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component, and, also in the case of halogen light and a fluorescent lamp, can control 
dispersion in the dc component between each color component. 

[01 34] Although the fictitious light sources X and Y were set up as a kind of source of used 
light which is embodiment 7. and which is chosen in the above-mentioned Embodiment 6, it 
may be set as three kinds, halogen light, a fluorescent lamp, and other **, as a concrete 
light source. 

[0135]For example, when the profit of R ingredient and G ingredient is set as the fixed 
magnification between 1 time -1/10 times to the profit of B ingredient when halogen light is 
used, and a fluorescent lamp is used. When the ingredient of the profit of G ingredient and 
B ingredient is carried out to the fixed magnification between 1 time -1/10 times to the 
profit of R ingredient and other light sources are used, the profit of all the color components 
will be set up identically. 

[0136]Although the image sensor 3 provided with the individual one-dimensional light 
sensing portion which has sensitivity for the image pick-up principal part 40 (refer to 
drawing 1 and drawing 7) to each color component of R, G, and B, and the image sensor 
moving mechanism 20 to which the image sensor 3 is moved constituted from each 
embodiment 8. and above-mentioned embodiments 1-7, Even if it uses the light filter 
corresponding for every color component, it cannot be overemphasized that an equivalent 
operation effect is done so. 

f0137] Drawing 10 is an outline lineblock diagram showing the important section of this 
embodiment of the invention 8 that used the light filter into the image pick-up principal part 
40, The light filter group in which the individual light filter in which 101 carries out light 
transmission only of each color component of R, G, and B was allocated, and 102 are, one- 
dimensional or two-dimensional the light sensing portions, i.e., the solid state image pickup 
device, which have been arranged on the optical path through the light filter group 101. 103 
is a light filter control device which carries out drive controlling of the light filter group 101, 
and only required time arranges only the light filter which carries out light transmission of 
the required color component of the light filter groups 101 on the optical path of the front 
face of the solid state image pickup device 102. 

[0138]Drawing 1 1 is a front view showing the example of the light filter group 101 in 
drawing 10, and shows the case where it constitutes from a sliding type colored filter. In 
drawing 11, the sliding plate with which 110 constitutes the main part of a sliding type 
colored filter, and 1 1 1-1 13 are each colored filter of R, G, and B allocated on the sliding 
plate 110. 

[0139]The light filter group 101 may be constituted by the rotating color filter 505 in which 
each colored filters 520-522 of R, G, and B were allocated on the rotor plate not only like a 
sliding type like drawing 1 1 but like the above-mentioned (refer to drawing 21 ). 
[0140]ln this case, it doubles with the light-receiving timing of a light sensing portion, and 
the light filter control devices 103 are each colored filters 111-113 (.) corresponding to R, G, 
and B. Or 520-522 are made to slide before a light sensing portion serially (or rotation), and 
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a required colored filter is arranged in front of the solid state image pickup device 102. 
Thereby, the image pick-up principal part 40 outputs the electrical signal E corresponding to 
each color component of R, G, and B serially. 

[0141]ln each embodiment 9. and above-mentioned embodiments 1-7, in order to make 
small the gain control range of the white balance circuit 7, inserted the gain control circuit 5 
for coarse controls in the preceding paragraph of the white balance circuit 7, but. By 
controlling an image sensor drive circuit according to the amplitude level for every color 
component of the electrical signal E, setting-out control of the light income for every [ in the 
image sensor 3 ] color component may be carried out. 

[0142]Hereafter, this embodiment of the invention 9 that set up the light income of the 
image sensor 3 based on the electrical signal E is described. Drawing 12 is a block diagram 
showing the outline composition of this embodiment of the invention 9, 10A supports the 
above-mentioned image sensor drive circuit 10 (refer to drawing 1 and drawing 7 ), and 1-4, 
6-9, 20, 30, 40E, E2, and M are the same as that of the above-mentioned. In this case, it 
becomes unnecessary [ the gain control circuit 5 (refer to drawing 1 ) ], and the electrical 
signal E through the amplifying circuit 4 is inputted into the sample hold circuit 6. 
[0143]12 is a driving control signal generation circuit which controls the driving timing of the 
image sensor drive circuit 10A, and answers the mode switching signal M, Based on the 
output signal (the electrical signal E with which the read clock of the image sensor 3 was 
removed) of the sample hold circuit 6, the driving control signal D is outputted to the image 
sensor drive circuit 10A. The image sensor drive circuit 10A outputs the pulse which 
answers the driving control signal D and drives the image sensor 3, and controls the light 
income for every [ in the image sensor 3 ] color component. 

[0144]Next, the light income control action by the driving control signal generation circuit 12 
of this embodiment of the invention 9 is explained, referring to the flow chart of drawing 13 . 
In drawing 13, S1, S2, and S4 are the same steps as the above-mentioned ( drawing 1 ), 
and S33, S35, and S36 are the steps respectively corresponding to each above-mentioned 
step S3, S5, and S6. 

[0145]First, in white balance setting-out mode, a white orientation plate is picturized under 
the source of used light. At this time, in an initial state, the image sensor 3 answers the 
driving control signal D from the image sensor drive circuit 10A, and drive controlling is 
carried out by the image sensor drive circuit 10A so that the charge storage time of three 
one-dimensional light sensing portions corresponding for every color component may 
become equal, respectively. The electrical signal E acquired from the image sensor 3 in this 
state is amplified in the amplifying circuit 4, and sample hold is carried out in the sample 
hold circuit 6, and it is inputted into the driving control signal generation circuit 12. 
[0146]By processing of drawing 13 , according to the electrical signal E fed back via the 
sample hold circuit 6, the driving control signal generation circuit 12 determines the driving 
control signal D for the motion control of the image sensor 3, and outputs this to the image 
sensor drive circuit 10A. That is, the amplitude level Vr for every color component of the 
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electrical signal E inputted serially, Vg, and Vb are detected (Step S1), and the driving 
control signal D is generated based on the 1st and 2nd (any number) condition pattern 
(Step S2, S4) set up beforehand. Like the above-mentioned, the 1st and 2nd condition 
patterns are set up so that the amplitude level difference of each color component R, G, 
and B may decrease. 

[0147]For example, when each amplitude level Vr, Vg, and Vb fill the 1st condition pattern 
(Step S2). It carries out Kr double [ of the storage time Tr of the one-dimensional light 
sensing portion which has sensitivity to R ingredient in the image sensor 3 ], Storage time 
Tg of the one-dimensional light sensing portion which has sensitivity to G ingredient is 
increased Kg times, and the driving control signal D over the image sensor drive circuit 10A 
is outputted so that storage time Tb of a one-dimensional light sensing portion which has 
sensitivity to B ingredient may be increased Kb times (Step S33). 

[0148]Similarly, in filling the 2nd condition pattern (step S4), So that storage time Tr of the 
one-dimensional light sensing portion which has sensitivity to R ingredient may be 
increased Lr times, storage time Tg of the one-dimensional light sensing portion which has 
sensitivity to G ingredient may be increased Lg times and storage time Tb of a one- 
dimensional light sensing portion which has sensitivity to B ingredient may be increased Lb 
times, The driving control signal D over the image sensor drive circuit 10A is outputted 
(Step S35). 

[0149]On the other hand, in filling neither of the 1st and 2nd condition patterns, the storage 
time Tr of the one-dimensional light sensing portion which has sensitivity to R ingredient -- 
Mr twice the storage time Tg of the one-dimensional light sensing portion which carries 
out and has sensitivity to G ingredient - Mg twice - storage time Tb of a one-dimensional 
light sensing portion which carries out and has sensitivity to B ingredient — Mb twice - so 
that it may carry out, The driving control signal D over the image sensor drive circuit 10A is 
outputted (Step S36). 

[0150]Thereby, in the image sensor 3, light income is controlled so that the amplitude level 
difference of each color component R, G, and B decreases. In this way, the set-up driving 
control signal D is memorized in the driving control signal generation circuit 12, and it is 
held until the mode switching circuit 30 usually changes from imaging mode to white 
balance setting-out mode again. 

[0151]The electrical signal E with which the driving control signal D was answered, light 
income control was carried out, and the amplitude level difference for every color 
component was controlled. It is inputted into the white balance circuit 7 via the sample hold 
circuit 6, and in the white balance circuit 7, a profit is set up so that the color component 
signal of the maximum level of each amplitude level Vr, Vg, and the Vb(s) and other color 
component signals may serve as the same amplitude level. 

[0152]lf all of light income setting out of the image sensor 3 and the gain setting of a white 
balance circuit are completed, the mode switching signal M will be changed, and an image 
pick-up will usually be performed, but the white balance circuit 7 memorizes and holds the 
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profit set up corresponding to each color component at this time. 

[0153]Usuaily, in an image pick-up the image sensor 3 and the white balance circuit 7, After 
the color component signal E2 which was controlled by the already set-up driving control 
signal D and the profit for every color component, and was outputted from the white 
balance circuit 7 is changed into a digital signal with A/D converter 7, various processings 
are performed in the digital signal processing circuit 9. Since the electrical signal E 
equilibrated beforehand is acquired by the light income control with the image sensor 3 also 
in this case, the gain control range of the white balance circuit 7 is controlled, and a cost cut 
can be realized like the above-mentioned. 

[0154]Namely, the amplitude level Vr of each color component outputted from the sample 
hold circuit 6 in the driving control signal generation circuit 12, By detecting Vg and Vb and 
carrying out setting-out control of the charge storage time Tr of the one-dimensional light 
sensing portion (image sensor 3) which has sensitivity to each color component R, G, and 
B, Tg, and the Tb with the condition pattern set up beforehand, Amplitude difference of 
each color component R, G, and B can be lessened in the preceding paragraph of the white 
balance circuit 7. 

[0155]Therefore, in the white balance circuit 7, the gain difference between each color 
component R, G, and B decreases, and a cheap amplifying circuit can be used as a white 
balance circuit. Since it is created according to the conditions patternized beforehand, the 
composition of the driving control signal generation circuit 12 can also be easy, and the 
driving control signal D can be realized cheaply. 

[0156]Although the control content (Step S33, S35, and S36) of the charge storage time Tr 
and Tg which are embodiment 10., and Tb was generally shown, [ as opposed to the image 
sensor 3 at the above-mentioned Embodiment 9 ] Paying attention to R ingredient and B 
ingredient, either of the charge storage time Tr or Tb (equivalent to light income) may be 
set up for a long time according to a condition pattern supposing the case where the source 
of used light is a fluorescent lamp or halogen light. 

[0157]Hereafter, this embodiment of the invention 10 that set up the charge storage time Tr 
or Tb for a long time according to the condition pattern is described. In this case, the outline 
composition of a device and outline operation are as having been shown in drawing 12 and 
drawing 13. Drawing 14 is an explanatory view showing the light income control action by 
this embodiment of the invention 10, The electrical signal Eo in an initial state when (a) 
uses a fluorescent lamp, the output signal of the sample hold circuit [ as opposed to the 
electrical signal Eo of an initial state in (b) ] 6, The electrical signal Eo in an initial state 
when (c) uses the electrical signal E after light income control and (d) uses halogen light, 
and (e) are the electrical signals E after light income control. 

[0158]Next, the charge-storage-time (light income) control action by this embodiment of the 
invention 10 is explained, referring to the flow chart of drawing 15 with drawing 12 and 
drawing 14. In drawing _15, S1 1 and S12 are the same steps as the above-mentioned 
(dra. w ing_4) ) and S43 and S44 support Steps S13 and S14 of the above-mentioned 
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(drawing 4), respectively. 

[0159]First, in the initial state in white balance setting-out mode, by the incident light which 
picturized the white orientation plate under the source of used light, under control of the 
image sensor drive circuit 10A, the image sensor 3 is driven so that the charge storage time 
Tr of the one-dimensional light sensing portion for every ingredient, Tg, and Tb may 
become equal. 

[0160]When a fluorescent lamp is used for the electrical signal Eo before light income 
control, for example as a source of used light at this time, it is outputted in the state where 
the amplitude level Vr of R ingredient is small, like drawing 14 (a). This electrical signal Eo 
is inputted into the driving control signal generation circuit 12 after level reversal is carried 
out like drawing 14 (b) via the sample hold circuit 6. 

[0161]The driving control signal generation circuit 12 determines the driving control signal D 
by giving the process flow shown in drawin g 1 5 to the electrical signal inputted via the 
sample hold circuit 6. First, each amplitude levels Vr and Vb of R ingredient and B 
ingredient are detected (Step S1 1), the size of the amplitude levels Vr and Vb is compared, 
and it is judged whether the amplitude level Vr of R ingredient is more than amplitude level 
Vb of B ingredient (Step S12). 

[0162]Halogen light is used as a source of used light, and if the amplitude level of the 
electrical signal Eo is in the state of dr awing 14 (d), So that it may be judged with Vr>=Vb 
(namely, YES) and charge-storage-time Tb of a one-dimensional light sensing portion 
which has sensitivity to B ingredient may be lengthened only specific twice rather than the 
charge storage time Tr and Tg of the one-dimensional light sensing portion which has 
sensitivity to other ingredients, The driving control signal D is outputted to the image sensor 
drive circuit 10A (Step S43). 

[0163]On the other hand, a fluorescent lamp is used as a source of used light, and if the 
amplitude level of the electrical signal Eo is in the state of drawing 14 (a), It is judged with 
Vb>Vr (namely, NO) so that clearly from drawing 14 (b), The driving control signal D is 
outputted to the image sensor drive circuit 10A so that charge storage time Tr of the one- 
dimensional light sensing portion which has sensitivity to R ingredient may be lengthened 
only specific twice rather than the charge storage time Tg and Tb of the one-dimensional 
light sensing portion which has sensitivity to other ingredients (Step S44). 
[0164]ln this way, the determined driving control signal D is memorized in the driving 
control signal generation circuit 12, and it is held until it usually changes from imaging mode 
to white balance setting-out mode again in the mode switching circuit 30. Since the charge 
storage time Tr over R ingredient increases rather than the charge storage time of other 
ingredients by this even if the amplitude level inputted into the driving control signal 
generation circuit 12 is in the state of Vb>Vr, for example like drawing 14 (b), the electrical 
signal E after control -- drawing 14 (c) - like -- the amplitude level Vr of R ingredient - 
specific twice -- it becomes large and becomes almost equal to the amplitude level of other 
ingredients. 
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[0165]Since similarly charge-storage-time Tb to B ingredient increases rather than the 
charge storage time of other ingredients even if the electrical signal Eo of an initial state is 
in the state of Vr>Vb like draw ing 14 (d), Like drawing 14 (e), the amplitude level Vb of B 
ingredient increases only specific twice, and the electrical signal E after control becomes 
almost equal to the amplitude level of other ingredients. 

[0166]ln this way, the electrical signal E equilibrated by light income control. Like the 
above-mentioned, it is inputted into the white balance circuit 7 via the amplifying circuit 4 
and the sample hold circuit 6, and gain control is carried out by the white balance circuit 7 
so that the signal of the maximum level of each amplitude level Vr, Vg, and the Vb(s) and 
the other signal may serve as the same amplitude level. 

[0167]Hereafter, at the time of an imaging mode change, the hold stores of the profit set up 
corresponding to each color component are usually carried out into the white balance circuit 
7. Usually, at the time of an image pick-up, drive controlling of the image sensor 3 and the 
white balance circuit 7 is carried out based on the driving control signal D set up at the time 
of white balance setting-out mode, and a profit. 

[0168]Thus, in the driving control signal generation circuit 12, the amplitude levels Vr and 
Vb of R ingredient of the output signals of the sample hold circuit 6 and B ingredient are 
compared, Since the charge storage time over a color component with a smaller amplitude 
level was set up for a long time compared with the charge storage time over other color 
components, the amplitude difference of each color component R, G, and B decreases in 
the preceding paragraph of the white balance circuit 7. 

[0169]Therefore, in the white balance circuit 7, the gain difference between each color 
component R, G, and B decreases, and a cheap amplifying circuit can be used as the white 
balance circuit 7. It can control that noise volume is large between each color component, 
and the source of used light changes also in the case of a halogen lamp and a fluorescent 
lamp, or dispersion in the dc component between each color component becomes large. 
[0170]Although embodiment 11. and the above-mentioned Embodiment 10 explained in the 
image sensor 3, without specifying the rate in particular of the charge storage time of a 
color component with a smaller amplitude level, and the charge storage time of other color 
components, The charge storage time over a color component with a small amplitude level 
may be set as the fixed magnification (for example, the example of drawing 14 (b) about 2 
times) between 1 time - 10 times of the charge storage time over other ingredients. 
[0171]Although setting-out control of the charge storage time Tr and Tg to the image sensor 
3, and the Tb was carried out in embodiment 12. and the above-mentioned Embodiment 10 
only based on the comparison result of R ingredient and B ingredient, Like the above- 
mentioned Embodiment 4, the amplitude level Vr of all the color components R, G, and B, 
Vg, and Vb are compared, and setting-out control of the charge storage time Tr, Tg, and 
the Tb may be carried out. 

[0172]Hereafter, this embodiment of the invention 12 using the comparison result of the 
amplitude level Vr of each color component, Vg, and Vb is described. In this case, the 
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driving control signal generation circuit 12 (refer to drawing 12 ) determines the driving 
control signal D for controlling the charge storage time Tr, Tg, and Tb based on the 
comparison result of the reference level and each amplitude level which were computed 
from the amplitude level of the maximum of the amplitude level Vr of each color component, 
Vg, and the Vb(s). 

[0173]Drawing 16 is an explanatory view showing the light income control action by this 
embodiment of the invention 12, and the electrical signal Eo in an initial state when (a) uses 
a fluorescent lamp, the output signal of the sample hold circuit [ as opposed to the electrical 
signal Eo of an initial state in (b) ] 6, and (c) are the electrical signals E after light income 
control. In drawing_16_(b), Vref is reference level and is computed by the specific twice (1/k 
time) of the greatest amplitude level Vmax (in this case, amplitude level Vg of G ingredient). 

[0174]Next, the charge-storage-time (light income) control action by this embodiment of the 
invention 12 is explained, referring to the flow chart of drawing 17 with drawing 12 and 
drawing 16. In d rawing 17 , S1 is the same step as the above-mentioned ( drawing 6 ), and 
S51-S59 support Steps S21-S29 of the above-mentioned ( drawing 6 ), respectively. 
[0175]First, the electrical signal Eo outputted from the image sensor 3 in the initial state in 
white balance setting-out mode, For example, when a fluorescent lamp is used, it is 
outputted like drawing 16 (a), and it is inputted into the driving control signal generation 
circuit 12 after level reversal is carried out like drawing 16 (b) via the sample hold circuit 6. 
[0176]The driving control signal generation circuit 12 determines the driving control signal D 
by giving the process flow shown in drawing 17 to the output signal (refer to drawing 16 (b)) 
of the sample hold circuit 6. First, the amplitude level Vr of each color component R, G, and 
B, Vg, and Vb are detected (Step S1), Reference level Vref is computed by comparing the 
size of each amplitude level, detecting the greatest amplitude level Vmax (=Vg) (Step S51), 
and carrying out specific double [ of the greatest amplitude level Vmax ] (1/k time) (Step 
S52). 

[0177]Then, the amplitude level Vr of reference level Vref and each color component R, G, 
and B, Vg and Vb are compared, respectively (Step S53, S55, S57), The charge storage 
time of the one-dimensional light sensing portion which has sensitivity to the color 
component of an amplitude level smaller than reference level, It determines that the driving 
control signal D will become the only twice [ specific ] 2nd long compared with the charge 
storage time of other ingredients (Step S54, S56, S58), and outputs to the image sensor 
drive circuit 10A (Step S59). This driving control signal D is held until it usually changes 
from imaging mode to white balance setting-out mode again. 

[0178]For example, when the source of used light is a fluorescent lamp and the input signal 
(output signal of the sample hold circuit 6) of the driving control signal generation circuit 12 
is acquired like drawing 16 (b), the greatest amplitude level Vmax (= Vg) -- specific twice 
(1/k time) ~ if reference level Vref carried out is compared with each amplitude level Vr, Vg, 
and Vb, the amplitude level Vr corresponding to R ingredient will become smaller than 
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reference level Vref. 

[0179]Therefore, in Step S53, it is judged with Vref>Vr (namely, YES) and the charge 
storage time Tr over R ingredient in the image sensor 3 is set up for a long time only the 
2nd specific twice rather than the charge storage time Tg and Tb over other ingredients 
(Step S54). 

[0180]Thereby, the electrical signal E outputted from the image sensor 3 after light income 
control turns into a signal with which the amplitude level Vr of R ingredient increased only 
the 2nd specific twice like drawing 16 (c). Hereafter, like the above-mentioned, in the white 
balance circuit 7, the profit for every color component is set up and gain control is usually 
performed by the control value by which hold stores were carried out at the time of white 
balance setting-out mode at the time of an imaging mode change. 
[0181]Also in this Embodiment 12, the same operation effect as the above-mentioned 
Embodiments 9-11 is done so. In the driving control signal generation circuit 12, namely, 
each ingredient R of the output signal of the sample hold circuit 6. As compared with 
reference level Vref which compared the amplitude level Vr of G and B, Vg, and Vb, and 
multiplied amplitude level Vmax of the greatest color component by specific magnification 
(1/k), the charge storage time over a small chrominance signal, Since it lengthened 
compared with the charge storage time over other color components, the amplitude 
difference of each color component R, G, and B decreases in the preceding paragraph of 
the white balance circuit 7, and a cheap amplifying circuit can be used as the white balance 
circuit 7. 

[0182]Although embodiment 13. and especially the above-mentioned Embodiment 12 
explained without specifying reference level Vref as specific twice (1/k time) of the greatest 
amplitude level Vmax, Specific twice (1/k) may be set as the fixed magnification (for 
example, the example of drawing 16 (b) about 1/2 time) between 1 time -1/10 times. 
[0183]Although it explained that an amplitude level lengthened charge storage time over a 
color component smaller than reference level Vref the only twice [ specific ] 2nd among 
each color component compared with the charge storage time over other ingredients, The 
2nd specific twice may be set as the fixed magnification (for example, the example of 
drawing 16 about 2 times) between 1 time - 10 times. 

[0184]ln embodiment 14., in addition the above-mentioned Embodiments 9-13. Although 
the condition pattern was set up in white balance setting-out mode based on the electrical 
signal through the sample hold circuit 6 and the charge storage time Tr, Tg, and Tb (driving 
control signal D) were set up based on the condition pattern of the amplitude level Vr for 
every color component, Vg, and Vb, Like the above-mentioned Embodiment 6, change 
setting out of the light income setting pattern may be carried out from the outside. 
[0185] Drawing 18 is a block diagram showing this embodiment of the invention 14 that was 
made to carry out change setting out of the light income setting pattern from the outside, 
12A supports the driving control signal generation circuit 12 of the above-mentioned (inside 
of drawing 12), and 1-9, 10A, 13, 20, 30, 40D, E, E2, M, and P are the same as that of the 
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above-mentioned ( drawin g 7 and drawing 12 ). 

[0186]Next, the light income control action by this embodiment of the invention 14 shown in 
drawing 18 is explained, referring to the explanatory view of drawing 19 . In drawing 19 , the 
electrical signal Ex acquired after light income control when (a) uses the light source X 
which has the spectral characteristic of drawing 8 (a), and (b) show the electrical signal Ey 
acquired after the light income control at the time of using the light source Y which has the 
spectral characteristic of draw ing 8 (b), respectively. 

[0187]ln white balance setting-out mode, the image sensor 3 outputs serially the electrical 
signal E corresponding to each color component R, G, and B contained in incident light 
according to the drive pulse outputted from the image sensor drive circuit 10A. On the other 
hand, the pattern switching circuit 13 is changed from the exterior to the light income setting 
pattern corresponding to the source of used light of two or more light sources set up 
beforehand, and outputs the pattern switching signal P corresponding to the source of used 
light. 

[0188]Based on the pattern switching signal P, the driving control signal generation circuit 
12A outputs the driving control signal D so that the charge storage time over a specific 
color component may become long only specific twice compared with the charge storage 
time over other color components, The image sensor drive circuit 10A outputs a drive pulse 
to the image sensor 3 according to the driving control signal D. 
[0189]For example, when few light sources Y (refer to drawing 8 (b)) exist to other 
ingredients to other ingredients in many light sources X (refer to drawing 8 (a)) and G 
ingredient, G ingredient the pattern switching circuit 13, It has the light source X, the light 
source Y, and three kinds of other numbers of changes of **, and an operation switch 
changes from the exterior according to the source of used light. 
[0190]Therefore, the pattern switching circuit 13 outputs the pattern switching signal P 
which shows the light source X, when the source of used light is the light source X, in the 
case of the light source Y, it outputs the pattern switching signal P which shows the light 
source Y, and when it is not the light source X or the light source Y, either, it outputs the 
pattern switching signal P which shows others. 

[0191]When the pattern switching signal P which shows the light source X is inputted, the 
driving control signal generation circuit 12A outputs the driving control signal D so that the 
charge storage time Tr and Tb over R ingredient and B ingredient may become the charge 
storage time Tg twice [ specific ] (for example, m times) to G ingredient. 
[0192]When the pattern switching signal P which shows the light source Y is inputted, The 
specific twice [ as opposed to R ingredient and B ingredient in the charge storage time Tg 
over G ingredient ] of the charge storage time Tr and Tb. The driving control signal D is 
outputted so that it may become (for example, n times), and when the pattern switching 
signal P which shows other light sources is inputted, the driving control signal D is 
generated so that the charge storage time Tr and Tg to each color component, and Tb may 
become the same. 
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[0193]ln this way, according to the generated driving control signal D, the image sensor 
drive circuit 10A drives the image sensor 3. Therefore, since the charge storage time Tr 
and Tb over R ingredient and B ingredient is set up by the charge storage time Tg m times 
to G ingredient when the light source X is used, The amplitude levels Vr and Vb of the 
electrical signal Ex are also increased m times, and it is set to the overall almost same 
amplitude level as shown in drawing 19 (a). 

[0194]On the other hand, since the charge storage time Tg over G ingredient is set up by 
the charge storage time Tr and Tb n times to R ingredient and B ingredient when the light 
source Y is used, the amplitude level Vg of the electrical signal Ey is also increased n 
times, and it is set to the overall almost same amplitude level as shown in drawing 19 (b). 
[0195]Hereafter, like the above-mentioned, in the white balance circuit 7, the profit for every 
color component is set up and gain control is usually performed by the control value by 
which hold stores were carried out at the time of white balance setting-out mode at the time 
of an imaging mode change. 

[0196]Also in this Embodiment 14, the same operation effect as the above-mentioned is 
done so. Namely, since charge storage time over a specific color component was 
lengthened compared with the charge storage time over other color components based on 
the light income setting pattern selected according to the source of used light, The 
amplitude difference of each color component R, G, and B decreases in the preceding 
paragraph of the white balance circuit 7, and a cheap amplifying circuit can be used as the 
white balance circuit 7. 

[01 97] Although the kind of source of used light which is embodiment 15. and which is 
chosen in the above-mentioned Embodiment 14 was explained as the fictitious light 
sources X and Y, halogen light and a fluorescent lamp may be used as a concrete light 
source like the above-mentioned Embodiment 7. 

[0198]For example, charge-storage-time Tb [ as opposed to / when halogen light is used / B 
ingredient ], When it is set up by the charge storage time Tr and Tg 1 time - 10 times to R 
ingredient and G ingredient and a fluorescent lamp is used, When the charge storage time 
Tr over R ingredient is set up by the charge storage time Tg and Tb 1 time - 10 times to G 
ingredient and B ingredient and other light sources are used, the charge storage time Tr 
and Tg to each color component, and Tb are set up identically. 

[0199]Although the image sensor 3 and the image sensor moving mechanism 20 which 
become each color component R, G, and B of every from the individual one-dimensional 
light sensing portion which has sensitivity constituted the image pick-up principal part 40 
from embodiment 16. and the above-mentioned Embodiments 9-15, It cannot be 
overemphasized that it may constitute like the above-mentioned Embodiment 8 (refer to 
drawing JO), and an effect equivalent to the above-mentioned is done so. 
[0200]ln this case, control of the light-receiving time of each color component is performed 
by controlling the arrangement time of each light filter serially arranged on the optical path 
of the front face of the two-dimensional solid state image pickup device 102. The light filter 
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group 101 may consist of the rotating color filter 505 (refer to drawing 21 ) or the sliding type 
colored filter 110 (refer to drawingJJJ like the above-mentioned. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1]lt is a block diagram showing the composition of these embodiments of the 
invention 1-5. 

[Drawing 2]lt is a flow chart which shows operation of the gain control signal generation 
circuit by this embodiment of the invention 1 . 

[Drawing 3]lt is an explanatory view showing the gain control operation by this embodiment 
of the invention 2. 

[Drawing 4]lt is a flow chart which shows operation of the gain control signal generation 
circuit by this embodiment of the invention 2. 

[ Drawing 5] lt is an explanatory view showing the gain control operation by this embodiment 
of the invention 4. 

[Drawing 6]lt is a flow chart which shows operation of the gain control signal generation 
circuit by this embodiment of the invention 4. 

[Drawing T] It is a block diagram showing the composition of these embodiments of the 
invention 6 and 7. 

[Drawing 8]lt is an explanatory view showing the example of the spectral characteristic of a 
different light source. 

[Drawing 9]lt is an explanatory view showing the gain control operation by this embodiment 
of the invention 6. 

[Drawing 10]lt is a block diagram showing the example of composition of the image sensor 
by these embodiments of the invention 8 and 16. 

[Drawing 11] It is a front view showing a sliding type colored filter as an example of the light 
filter group by these embodiments of the invention 8 and 16. 

[Drawing 12]lt is a block diagram showing the composition of these embodiments of the 
invention 9-13. 

[Drawing 13]lt is a flow chart which shows operation of the gain control signal generation 
circuit by this embodiment of the invention 9. 

[Drawjng 14]lt is an explanatory view showing the light income control action by this 
http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4... 9/4/2008 



JP,09-214983,A [DESCRIPTION OF DRAWINGS] 



Page 2 of 3 



embodiment of the invention 10. 

[DrawingJ5]lt is a flow chart which shows operation of the gain control signal generation 
circuit by this embodiment of the invention 10. 

[Drawing 16]lt is an explanatory view showing the light income control action by this 
embodiment of the invention 12. 

[Drawing 17]lt is a flow chart which shows operation of the gain control signal generation 
circuit by this embodiment of the invention 12. 

[Drawing 18]It is a block diagram showing the composition of this embodiment of the 
invention 14. 

[Drawing 19]lt is an explanatory view showing the light income control action by these 
embodiments of the invention 14 and 15. 

[Drawing 20]lt is a block diagram showing the composition of the conventional color 
imaging device. 

[Drawing 21]lt is a front view showing the composition of the rotation light filter by the 
conventional color imaging device. 

[Drawing 22] It is a circuit diagram showing the example of concrete composition of the gain 
control circuit by the conventional color imaging device. 

[Drawing 23]lt is an explanatory view showing the gain control operation by the 
conventional color imaging device. 
[Description of Notations] 

1 An imaging lens and 2 Extract and 3 image sensor, 5 gain control circuit, 7 white balance 
circuits (gain control circuit), 10 and 10A image sensor drive circuit, and 1 1 and 1 1A Gain 
control signal generation circuit, 12 12A A driving control signal generation circuit and 13 A 
pattern switching circuit and 20 Image sensor moving mechanism, 30 A mode switching 
circuit, 101 light filter groups, and 102 Solid state image pickup device (light sensing 
portion), 103 A light filter control device, a 110 sliding-type colored filter, 111-113 colored 
filter, 505 rotating color filters, 520 - 522 colored filter, C1 [ Color component signal, ] A gain 
control signal and D A driving control signal and E An electrical signal, E1, and E2 M A 
mode switching signal, P pattern switching signal, Vr, Vg, Vb amplitude level, A Vmin 
minimum level, a Vmax maximum level, Vref reference level, k Characteristic magnification, 
Tr, Tg, Tb charge storage time, and S1 The step which detects the amplitude level of each 
color component, S3, S5, and S6 The step which compares the amplitude level of the step 
which detects the amplitude level of the step which determines a gain control signal for 
every color component, an S11R ingredient, and B ingredient, an S12R ingredient, and B 
ingredient, S13, S14, S24, S26, S28 The step which controls a profit for every color 
component, the step which detects S21 minimum level, S22, the step which computes S52 
reference level, S23, S25, S27, S53, S55, the step that compares S57 reference level with 
the amplitude level of each color component, S33, S35, and S36 The step which 
determines a driving control signal for every color component, The step which controls the 
charge storage time (light income) of an S43B ingredient, the step which controls the 
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charge storage time (light income) of an S44 R ingredient, the step which detects S51 
maximum level, S54, S56, and S58 Step which controls the charge storage time (light 
income) of each color component. 



[Translation done.] 
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ft#^{g* 4 % ^ «fc -5 icsfe^^«©fijf#^g^-r s & 

[0 02 3] C©«W©B9*JH4 fCfct^Ttt, ^ 1 ©*ij 

its w i mi&^-<Dm^ u 4 s -a-r . 

n 2 ©wff ^ijffli^stc a* $ ft 5 mt&&fcfrm^<Dm. 

[0024] Ifc, C©2PJ<Dfit3j?gi5K:&&#7-« 

2 < mo 1/1 oii(±©M(c^Lfcfe©-c*)S 0 

[0 02 5] S/c. C©^Hj©ff*a6K:^-5.*7-a 

0^g«. use! i k*«,»t. mi<omnmm^mt. 

^© ^ ^ ©fSfiR^. iif cfc #RR»©*®« U-^^ 
^rib^U. ^^^©^^©Sfeffil^ifsU^K:^! 

^ feA#c^if§u-<;i/©fi-^©ai*»5P^©*'jff^. a«n 
u-^-»naT©Jiisi u-c^©ft 4©m*a?p H i©fij»(c^ u 

s-r^fe©r*So 

[0 02 6] c©^cDit5j<ra6 tcfci^rtt. m 1 ©FJ 
»W1»#®«: «fc 0 . &fe;&5MI-*f ©-5 %©ft^<go«l 
u-<;UK:ao< Sis is-oi J; f) 4> A# t»&fiS*Hl-**«f 
SSSS^Hf, ^2©*iJff^J©*SicA*$ft-5MK:S 

[0 02 7] $fc, C©^Hjor,|g3}<S7K:^^*7-Jg 

»iis«. !i#a6fcfci,>-c. sri©«Fjef9**. i«t 
ofcA#<jaoi o«T©ffl«:ssb. mzommmm 

1 <t0 4>/jN3<fioi/l 0 m±©(fi tc^L/cfe 
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[0 0 2 8 3 i/c. C©^©sf^8iC^-2,*7-jl 

wx. s tcitxD'i z - ^ww^mzm-} . m 1 ©mmmi 
ft©*yf#*i35£-r s &©-?*£„ 

[0 029] Sfc, C©^©lt*ra9(C^i,*^-» 
Htlggtt. ff*^8(cfc^-c, MUME/tir.-:/!*. ffi 

[0 030] C©^BJcDft*]19 {C*sl>-C» 4 m 1 ©FJ 
3£©*<Jf#ie# <t & 6 <fc 5 tC fiHjffll U . SH 2 ©fiJf#«SP#© 

[0031] Sit. <L<o§mv>nim.\ o«4*7- 
&©•?&&„ 

[0 032] ifc, ccsww^si i k:^^>*7- 

[0033] Sfc. C©2£HJI©fMc3gl 2KHi*7- 

a * i¥© 5 %©!&g&fe)&#£j§#-r & 7 - y -< jv $ 

[0034] Sfc, C©f£HJ3©iM3Sl 3&C^£;t77- 

f 4 mmmm* - f 4 ftgj d § a -s * - f 4 * 
je-t44 4«>k:. mmfflw^mt* &&j&mcttfoutc 



(6) 9#g§¥9-2 1 4 98 3 

&ssa*©«s*BB£u kk**>t. h 

[0035] c <DBm<om^m 1 3 tc&t^r «. at&gp 
K*i»**ejss»©3eiai*Kjeu. w»W8p*kk:a 

[0036] Sifc, c©^j©ff5}?:iii 4^c&.^>;*7 7- 
io *- FW*R*>6©*- FWHWKi&Sl/tinM 

9MHR?JUtBB& tc «fc ») «teS3 *ifc fe©-c* 5 . 
[003 7] *fc, C©^W©^*« 1 5 K»*-*5- 

«i-f|*ffi*-i-**>©r*4. 

[0 03 8] S/c. C©^BJ©|»^]B1 Q<,mZ>t>y- 

20 hf-va F^^^^Rje*— F«c*j(,»r. mM(t^©^^ 

teJ:0*WfS^© 5- ^©SgiJi U^JU©A#t^©S^ife 
J; i>'«»,®#© 5 % ©»«;»©«*«*. ^»*J <fc 
*fiS^© 5 ^©ffiifl U^l/©/h3 l>7ET©«**CcStL/ 

r . ®mmmt a & j: ^ tcsfe^«©s^fi*^r 

[0 0 3 9 ] C©»W©fll *S 1 6 iCis^Xit. fg^SC 
{c*iW*#fe»ai»S©«*l«IIB*. jRRS»4BJ:Cf*fiS» 
©5%©A#C^©Sfl@U^l'©^S4J<t:cmfi£^© 

[0040] ifc. C©#feBJ3©ft*Jgl 

^hs<jaoi/i 0&±©fBtcK£ixfc6©r*&. 

[004 1] life, C©^W©iS*311 8K«4*5- 

s«^g«. s%?mi 3«c*j^r. mm^mm^mu. 

©^. J^^fcJ:i^1»JSE^O*fittU^l/*itRL.. # 
40 ^^•©^^OftfeA^tiffilllSU^KC^l©^^ 

WlU^^fefiJ^©***^, Wm^)^A±.(OWM 
U^Jl/©fefi£^©^*«C*fUr. 02©#S{S^<!:a 
5 <fc 5 tcSfej&53«©§7fcfi£ia:5E-f -5 4>©rs> -5. 

[0042] *fc. C©ft91©iit3&gi 9tcfli&*7-- 
}MRSeIK». M^qfl 8(c4S'(r»T. »l ©»]£«** .' 

l£9^3<£Loi/l 0&±©fl(c85£U ^2© 
«3ifl»*. 1 J:0feA#<B.ol o«T©«cwe6 

so [0043] srfc. c <Dmn<Dm>m 20^5*5- 



XL 

1t£fc©£3feSiS3£^* ->©**> 6SJRLTSfefiS 
^©STfeS^^-r £ 4> ©f $> & . 

[0044] sfc, c<o§m<ontm2 1 (cons 479- 
Mfcilgtt, si|3J0B2 0«:*j(,»-c. 

». ffiffl^©^K#l£LTl££3tofc4>©-e&.5>. 10 
[0045] C<0»W©I»3RS2 2«:«S*9- 

tt. Aay>ff. -e©ffe. «:*fi6ufc3«H* 

[0 046 2 ifc. C©lfeW©i»*3l2 3tC^^^5- 

«fc e>*W©&feJ&#©*te*t OTsa#tt*wr ^ - 
7 ^ jb^^EK$n/c^iJ©-^7c«7fegp^e.^^»^ 

[0 04 7] Sfc, C©f6iJ19©i8#J92 4iC{£.S*7^- 

-< Jl/ £ §¥© 5fe ©<&g &fejS$5> fcSSfrr -5 1> -7 - 7 ./ ;l> 
^S^B#Pa/cW@<$Jf^*^-©HaM©7feS§±ici2 30 

H*««HR-f«>Bir«:Ea-J-SieilDK:«fc »)IW»-r* £>©"? 
[0 04 8] 

mm<o&mi. wr> c©i6i§©nis©^g!si*stco 
^■cattwccBMirrs. ai«c©^©^*s©^i 

^t/n^lfi5t), lfcJ:i>*2«iifr2i£|SJJ*©fe 40 
©-c&£ 0 

[0 04 9] 3 «iib>Xl teiC/M 1 ) 2£iii®Ufc 

ai* z>M&m*-cih <o . R^tc^s^wr 

i. B)j£^tC®g*W^-5.-^7cS7tegiJt^{ix, Alt 

[0050] io itm»m*3 zmmttmn? zmm 
m&m^-&$mm, 4 0itmtsim*3t5£vmmm*& so 
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wmm2 o *6 & 4*«*k»-c* o . ±k©j§« u > 

XI. gt)2. Ji#^lgtt[5]S§ 1 0 is J:^}S^±Sg|J 
4 OH:. ^^6©A«^cS-5t,^r^ft-^E*m 

[0 0 5 1 ] 4«^M#E4ifiH-rS*iiti[5|88. 5« 

sm># i ©fe^d-^E i *a*-r*fu»M»@Kt? 

6 itm 1 ©fefiS^-m^E 1 ^■9->7'JU*-;U FT 
4-*>^l/*-JUKBK-C*D.-»l©afi8»fi#E 1 

So 

[0 05 2] 7«y>^b*-;l/KllK6£/J-t,/cJjtl 
©fe^fl-^E l©#fef£#R. G, BS©tti^)»irBl© 

/< 5 > * mas 7 6 tttzfr 3 n & & 2 ©&fiS$wm e 2 * 

A/D^-TSA/D^S. 9ttA/D^J^8^6 

[0053] 11 temnfflfflmmsvmmzwz-rztc 
&®#mfflwm*Hi&M8&-c$> <o . *i&fMa@B 5 <t w 

[0 0 5 4]§Hci5l,^, *7-f h^*^>^[5]SS7 
tt. 9 2 ©fU9«HS>^IS« WrK L, r is K) . buj^ (02 

o) ©*ijff futaiiiss 5 0 1 (cffly§brt>s. 

r, 0 1 rt©@ss«fiRtc*j(«>r«. ^cz-y h/n'-7>x|5] 

sg 7 (DMmcmmfiiWM® 5 **#as ti^jwa 201^ 

©[5]8§#^<tA#<^^or^.5o Jh^-fh^^ 

>xiei!i§7 ». 9 1 vmmm^mtmmicwmz? < 

[0 0 5 5 ] 30 «f<JflliiHJM5]&S 5 fcctO** 9ih 

SHI85*JJ:at7©*«JS«lffli*- K^r^^W 
h^*7>X^-t- Kiiim*^- KiK^Otxi 

*- F^gff-^M«. h>-^^>^|ilSS7feJ: 
O'ftjff fijffllfi^^|5is§ l l tc A^J 5 to 5 . 
[0 056 ]^, H2^#ffSb^* 3 e>. lllcSl/fc 

c(omm<Dmm<Dmm 1 ©iiiSttmco^r^-rs. 

0 2 «W?#fJjaXf *H8£lHltt 1 1 «c J: SjW»«HBie-*C 

ffiS©^ffl^(CJ:0KBj^nfc^<*^6©At* 
Ji^u>xi ^/M^rmTfe^to. ?6(C. g02 

to&„ c©^®±{ciea^to/cis0^3«. as*t!c 

(c^Sto^R. GfcJ:0'B©Sfe^K:>Ptt&L//cmmm 
-^E^B#^jaq«:ffl^-ri)„ 
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[0 05 7] C>?L-CWi&8Hfr^>tiit)$tltcmM.m^E 
«. i«il3K4«:j:0*ttt3*ifca. *J&MflH5lBg5tt: 
J:D*l»*l»3*i. ^>7\>i/*-;VFII!8S6£/rL-c* 

ess 7 «. mi ©fe^^i#E i sc*t u r $ bicnmm 
[0058] ccr, a— »f*i v *^-ai«^a©a(iff 

O^Sit. *-FW«ai83 03&»6*«7-< 

ffiMSHelSS 5 *J «fc L>** -7 h Jt* >X Hlgg 7 ©ftfm® 
h><9>*l95&*--F{c«5eu W¥»coa» 

[005 9] *><=>©A*fefc 

2*^-L"CaWWR J f-3«:jg«Sti. R. Gfe«fcO*B©S 

tt. *Wf@a4*^Lr*l»«H»@K5«:A*Sti*. 
[006 0] C©£i*. t>7-/ h^f^SSt- F% 

SSi IB. fljMtt»«:*ii»T v 'R. GfcJ:L>'B©§fej& 

»tc*r i/ -c n— 9Ntv i & •& J: 9 nm»mms^c i **i 

»iWfflilHlK5K:ffl*-i-*. l/fc^'-jT, f49tM8P@RS5- 

©fe^m#E i *tH;w*. 

[006 1 ] C "5 UTf(H§fKSJ|518&5 frZliifiStltcm 
1 ©feJ&JHI#E 1 tt. FB8S6 KJ: 0 

SS 7 fc <fc *U»fWt8Pft#fKH5|Sg 1 1 K \Ji 3 n S . 
[006 2] «T. *Jffffif9P<I-EMB£@IB 11B> f> 

jwswspiais5 icMf zwaumm^c lztcttnim 
^>^i/*-;wFiais6©m^m-^ (ssm^E ±i§h$ 

#(R. G. B) tfOfUBWtJl'Vr. Vg. Vb£& 

ffi-r-s (^f-^s i > . 

[006 3] m^X> ^SfiS^SOfgiHU^^V r . V 
g. Vb©it^ttS-3(,>-C. i^cftsssnfcf 
l (Zt-v 7'S2) (CL/cjSH*. ^fefiX 

*KC*f b Tjgfl U-CJWatSl5l— <t & J; 5 ftftlftR^ 

f&rr?.) /ci^.d r. g. &&&i&fm<Dmm 
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U^UfcPjfe^-r S <£ -5 &ci§5£ 3 ft~C (,> -5 & © t "T -5 . 
[0 064] Tftto*>. #l&MWiJH&£iaBg 1 1 «. 
-?>7VU*-;U FU8S6*>6A#3ft/di-S|a5Sfl 1 ©^ 
tt'^->4ifc-r*>5**|iJSL/ (Xf 7'S 2 ) > 

mi©^fr^*f->^?iifc-r <-r&ft^. yes) i« 

5£§ftft«\ ^S3KI*. ^ffiiHU-^Vr . 
Vg*Jj;0'Vb*i. -g-*veft. W3£fiS*Kr. Kgfci 
K b {g 5 (e . jpJf#$0©lsiiS 5 ©fiJf#f£;££?T 

5fca>©wf#*(i©fi-^c i ^ffl^-r-So 

10 [0 06 5] COi^, XT-s-^'SStctet^T. Rj&fl- 
K#(SLfc^flHt#©IBttU'«Jl>V r £K r {£U G 
l38»tc*f(60fcfe«iSdli#cMSBU^AV g £K gfg 
L>. B^tcMjC&tfcfe^^Ht-^^Kbfg-r-S^^tcW 

f#*ijaum#c i Srgfcrrs. ccr, Kr, Kg*s.tc/ 
s©oj^Wffr*2>„ 

[0066]-^ Xf^'SZtClst,^, Hl©^ 

Ajr-i/^jdjtsjacn (-r^cfc^. no) ifiM^nn 
tf. x?^7*S4K:ji^ leIfilk:§fe^fi-^©Jgi|@u 

[0 0 6 7 ] & »20^ttA^->^ifct cr& 

YES) iflJ^Stintf. -^'S 5tCjl^> 
R^tCJtfELfcfg^JgiHU^Jl'V riL rf^b> G 

i&fricttfovtcmnomm u^u v g^Lgfgu. bj^ 

^K:>pflt>bfcff -sf ©Jiitl U-Ql/V b * L b J; 5 

fd9tmap(t-9c i *^-rs. c c-c. l r . l » 

*3«fct>*L b tt. BflT^ilgl^CC, S|gtIU-<:;bV r, Vg 
30 *JcfcO*Vbtc*tT6fiES©nM*iJf#-C*-5o 

[0 06 8 ] *fc. y 7*S 4(Cfe(,^rNO£flJS$ 
ft. mi*Jj:D ; m2©^#>'^->©^-rft^fc3^ 
c^^ccii. ^'setcit^, R^fc^fob/cM 

-^©tiiHU^V r^Mr fgb, G^(C>!=ftBLfc<l# 
©S*lU^^Vg?:Mg{Sb. B^(C*ffSb/t(l-^© 
U-c;U V b £M b {ST -5 «£ 5 f<Jf#fiJMf #C 1 
CCT, Mr. MgfciO'MbB. BU^i 
I5«tc"v SJgiflU^Jl'V r . Vg*sJ;{/Vb^T^fiE 

40 [0069] &*s. ^#-'-f*->©#ij^xf- v v'vx, m 

2<D&*>tji2m<D*7-~j-?S 2fc«fcO'S4 (!$ffltttgj$ 
•T-5) {CRg^5ft-5'fe©-C«^< . ffS©^ff^^-> 

[0 07 0] CUT, ^f-;^S3, S5Jfc«S6 

ssi irtfcieif.3ft-c^3fts„ c©t^««. *-f 
ft. IfSItt- ^SCF* 7 >f h >^g:£*- 

so [0071] _hta*«j^*fj^jcc j: vy wm mm®® 5^6W 
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jjZtitcm 1 ©fefifc$MS#E 1 it. V>7)\,*-)1> F@ 
ggBtCfeOT. Mf£3g^3©§^fcHG*ci v VlfiW&Z 
ft. ^IS©*?^ h^5>X[5]S§7k:A733ft&„ *«7 
A h^^>^@8S7» > *~FttfHI-9MfCj&Sls?. 
A* 3ftfcR. G*J«t O'B ©#fej£#iC*fl£ L^cff #© 
SB^Mr. Vg, Vb^Hil/, «t>JB«U^I/ 

©a* t»s-sf£ «&©«#£ aqg oam t"<* £ * & J: ^ 

[007 2] C 5 LT. *J»fW»lll»5:te«fcO £ #'7-f h 

afit©an»*tf^. c©£#, #-7^ v^^^m 

S§7 *- F«SJ»* -fyf-30 jWi^W**-* FCC^J 

[007 3] PK*»l>T. W$Wfrh<DX 

(ctSfcSft. flHMg?-3tt. tM»R?-9|MM|2 0tcJ: 

WBBK 4 0rf<H9MmaK 5 tc A# 3 ft. W&ttl 

fc*ufsw»{t^c i icm^xmm *®mu. m 1 ©e 

[0074] *7-f h^7>^IIS7tt. •9->7';U*- 

f»t?. R, G, B©SfefiS»ft©{3-3*IW1SU ^2© 
fefc»«^E2*a**'5. *2©eja5»flH»E2tt. 30 
A / D »MB 7 t, T ir -< * *M#«:38ft 3 nfc 

ft. fwj^HS#&a!iiiB9icj:9«*©^j&*te3 
fts. 

[0 07 5] C©J:^JC. *tJ»*U»@B5*J«fctf*'7-Y 
h > < 5 > * UK 7 '* JB l »T . 2 KPgK*iJ»3HJ©£tT 5 C 

£ «c j; o . trnvmumwu 5 £#j*fffliaisffl©n - 
3^ niK-citJiErsc £**r **££«>«:. «a©# 

•7-f h^5>^BB7©jWSWfiP«H*/h3 < 893£r* 
ciOTts. bfc^or. §fe^ff©fij^fUU©m 
fit14£iiift 5 C £ ft < . *S«£tt©=J * h # -7 >£HS| 40 

[007 6] -Tftto^. f«J^SflaHI#^[5ISS 1 1 Kfc 
C>T. •9->7VU*-^F|5IS§6©fcB73m-^©§fe^S 

G, B©HttMaiHkD«H**. fc&frD&RJgSfifc&ft 
/•c*->{cJ:»3S0®-r5C£«cJ:«5 > *7-{ hA?>^ 
[5]SS7©HU©rSfe^R > G. B©igiJIM£4>ft< 
U MN'^>*@K7&C:tet,>-t§gJ3c#R. G. 

BH©f m mifi'pti < ft^cfc^K: Ltc<DX\ *"7 -f h M 
7>*|5|SS7 £ L,T*<Jf#"5J^ffiH#]2;< ftl>£ffiftiiiiil 50 
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[0077] «ffl*«**^oy>*r"t>3t3t*i©*i 
fts*»B©iafc«»©tf 6o#3&*a# < ft*©*»w-r 

4Ci*«t?**. 3 6(c, fflWHWt-9Clt£. 
C*A f - >f 1 3 ftfci^fr K 1/ fc*io TABS 3 ft s© 

*yfffl*mt-9*fc£BB 1 i©^t>tt*-c$fl<cje 
sir -sc £#-?#&. 

[0 0 7 8 ] HJS©0J!g2 . ftfc. ±SEjltt©0» 1 r 
«. jPJS 9U&@&5 «C*W (H 2 
$f->W£*?-?»:/S 2*JJ:L>*S 4) ico^f— j&Wft 
«te*«j£U =SW*Wftltt§B*«'ISUfc#. 
*s J: OV> a y >0f ©«ffl«5r#a It , RJ&#*sJ: 
!^BJiJ^©it«tcKrJi»rW»4W»lyrfeJ:i>. 

[0 0 7 9 ] J£TF. SI 1 ©fefi£#fI#E 1 ©-5^©Rfc 
«fcO f B©£HS«U'<A'V r &J;o*v b©A#3©J±$5Hc 
2t^i»r sMMIIffiiB 5 ©*U»* W»T £ «fc ^KUcC 

tt©^MK2 ©«J5S*J«fciy ! «Wf«)f^«:-oi>-Cttia 1 fc<fct>' 
02tC^Lfcilf3-t?*^ o 

[oo8o]03«c ©ma©KGtk©^B 2 «c«t &m» 

fe^^tt©Sg*SU^^ ; Sr^-r5>^^+- h»ibt 
[ 0 0 8 1 ] m 3 tcfcOT . ( a ) ttSBfttTK: «£ S&JB 

*«©TTtwMt^- 3 m7j3 tiztmm mm 
fflffl®ffi5<DAt>mmctm) . <b> «t7jw«si«:fc 

l»"C«Slfi|#E (S3 (a)#M) {C*tfc5Ur-7 v >7'Jl/ 

^-^F@s§6*>e»ffi733n^sfe^m-^ > (c)» 

5W»«BBa«:=M»iWffli|5iK 5 h Wi 3 ft *>m 1 ©feRg 
^•<i#E 1 ^r^ft^ft^brfcO, tf>7";U^-;l/FlsI 
SS 6 ©ffi73«-^«J5lE 3 ft 6. 

[0 0 8 2 ] £fc. 03 (d) «^py>jtTK:ct5ffiffl 
^©TT««^3*>6lli*3ft-5^im^E (W# 

ihspuks 5 ©ATM! mctom) . < e ) «mmm^E 

(03 (d) #M) cc*fu-r*lSWWa©*l»IWaiBII5 
5^e>tB73 3ft^l©feJ?S^m-^E l^r^ft^ft^U 

rt>.i>„ 03 (f) tt*-7-r h>-N*v>x[iss7^6Wf 

$0W*(cai7j3ft-5m2©fe^<t-^E 2 £^LTt,> 
S. 

[0 0 8 3 ]<Xtc> HteJ;c;i3iife(c, 04©7 

Fwe@K3o*<w»)e*T:*'7-/ h^7>xgf*- 
F£u ^^^©^^©Tr-aes^ffi^a® 

LT. SfeRK^tC^I&bfc^aff-^E (/c£^.«. 0 3 
(a) #BB) ^B#^iJ^«:tB73T?>o 
[0084] ^V-i h^*7>^S^^e-FB#©»] 
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S. Ifc^^t, WfftlJffliaSSSli. 03 (a) £l5pfi 

©!s«u-<^*©» i ©&«&#«# e izmtiL, v 

>^>U*-* FBBB IS. » 1 ©&S#fi#E 1 
«*^3©R#fflO*n?*£|»*t,fcBtfj«# (03 

(b ) #m) zmwmmm*m*mm 1 1 (caats. 

[0 085] «T. ?4f§M&lft-f|A£lllS 1 1 tt» 
7Vi/*-;u FSftfc* l ©ftjfc*Wt#E l te»-3i»r. 10 

4©#yi:7n-{c«fc»)&5£-r<5. ST. Jl/ 

fbss 6 6 a* 3 tifc^ i oma&m* e i © -5 % . 
cttfvb^tfcffl-f & (^f^sii), 

[0086]il>t, «fi*U^UV rfc<fct>'Vb©A 
S3*ik«U V r ^Vb "<RfiR»®SMU^*JBJiJE 
#©»H UNWELL) **S*»*«3g-r* (Xf^Sl 
2 ) . feL. R ^©Jiifi L-^U V r # B Jj£#©©H U 
*«;W2Lh (rttfofc. YES) Rf&# 20 

fecfcJ>*G^{c5*JJ:L/fcfi-^©-S-SitIt"^-'UV r teJcO' 
Vg^^a^^-a-SJ;^^. *iJf#£Ttf-5fcfe©;pJ 
»WW«#C 1 £#££3-fct£ ^S13). 

[0 08 7]-*, v V'S 1 2(C*iliT. Bj&fr© 
^lU"-c;bVb©^RB£^©JgipIU^.JbV r «fc «) &A 

*i> (-ffrfcti. no) tfjs^nnn Bj&frfccto* 

GffcfrKttlcv b fcm# ©#li*I b^.'l'VbfcJrtfVg* 

m^C 1 £f££3-t*£ (Xf-^'S 14). 
[0088] C^TSS? ftfcWSWflWIC 1 » . 30 

*?3 0 tcijl^ra^g^*- Ffc^*^ >/< 

[0 08 9] C hfc J; 0 . Hfi fM8PBSS5 ©A^d^© 
&£#»©»* U'CJUPi fci^.«Vb>Vr (03 
( a ) #KD ?r^T«^-C* o T & . ffmmsm« 5 

zmjiztizm i ©fe^m-^E 1 
im—mm^jv (03 (c) #m) £&&„ 
[0090] ttc, mmn'imm5<DXjjm-%(D&i&ft 

m<D$mEl"<)l'1)K fciitfVr^Vb (0 3 (d)# 40 
Jig) SrTrrri^-C&oT^ f<Jff$iJ®J|5IIE§5*>6ffi^3 

tizm i ©fe^^i-^E i ». &&j&ftmicmm-M 

iflU^U (03 (e) #B§) £&£. 

[0091] coi^tc, R^fcjcc^B^icaaL 

Tim»W«a«S»l»* 3 tltcm 1 ©feJ&frffi-5f E 1 

B^ttA^ft-S,, F'<7>Xl5]8g7tt. tf> 

F0S86 Sr/i-bTA^Sft&Jfl 1 ©feJ&fl-ft 
§E1(C»U Sfej&frR. G. BK#lS0/cfi-5f©iI 
I^Vr, Vg, Vb£t£HJL. JftbSUBU"^© 50 
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[009 2] Wf#§iJ@II5I8S5^6til^;Sn^ 
m 1 ©feJ&JHl-Sf E 1 #03 ( c ) Sfctt ( e ) Km? 
<fc-3fcJ»^ SSl©fef£#m^E 1 tt. 
F@&6£:ftLT@14#jK!ig;*ftfc^ *9-fhM5> 
^[elSS7 {CA£>3*1, S*s*&WJ»lg5E3ft/clfl2©fe 
J&5HI-sfE2£&S 0 c©ite*> Sg2©fe>&5MI-sfE 2 
03 (f) fc^TJ^ft. Rl&ftfccfctfBJ&fr©^ 
t@|§ U^JUV r fc «fcO*V b G^C^itlU-^^V g 
£13 Digit! U"<Jl>itt*. C©£S. *e*>CAfiJf#$IJ 
M3BS5 «ctet»>r Rfifc$MB J:0*B^©#tBi|iib^l'V 
rteJro'v b*5ffilWM$*ar^s©r, SSWu-^i'V 

r fe <fc O' V b 6 tfCC GJ^OSM KMgKWtS 

[0 09 3] Zint><DpmW>M&±~cmj Utc&> 3L- 
Ifit. FWt^ ^ f ? 3 0 Ffc^JO 
»fir©»**ff5. C©»^«>. F/<7> 

X0SS7 FW^^ >f^30 *aastwfc*- F 

lets ur«}#-r «fc 5 jc«c i» 

[0 09 4] Otc&-oX. aS»»*- FJCtel^T. jpj 
«MHl19iBie 5 ». ^ffl^M-CMI^ 3 tiA:«¥fl* 6©A 
*f^CC»-5 < HSWi-Sf E CCJ* L T . RtCKSe 3 h?fc3M# 

^fi^©^itii u^^*«Fje«jgai.s if. a? 1 ©feR£5> 

m^E 1 ibtlHMi. IH#{C. *-<7-f ;F^^>XIhI 
387 «. IfSK:SS3nfcfiJf#(Cct0R. G. B©Sfefi& 

[0 09 5] COJi^tc, M#fJfflIllS85{c*jl>r. & 

mytmvmm&mm v x r t fc » b ©fSB^K^rs w 

WW©««tt*«* 5 C £ * < . ftfefflSPllig 5 fc J; O* 

[0096] -r&fc^ *jf#$ij©m-^^iEis§ i i tcfc 

t,>T. -^>-7*;l/^-;l/ F!sI8S6©ffi*m#©R^*JJ: 
J>*B^©tiifIb-<;l/V r isJzW b ^tSL/. A^t=> 

^©m-^ <t Gj&9-©m-*i £ *#^a^ 3 -t± * c £ «t 

*V-( F^-^>X|5IS87©BuiS-C^fefi£53-R > G. 
B©tiiiiiM*^j:< istc<DX. h^>'7>^[5ISS7 

«:te^-c§fe^^R. g. BW<Dnnm^pta< ^0. 
F->f7>xiHiss7£Dr^ffi^miti0s§ ; &Mffl-r 

■5C£j&iit?ifS <> 

[009 7 ] Hife©^.«3 . Aifc, ±IB*fe©^^2 X 

*ij»$ij©i5iss5-c««3-ii-€,*ijf#^tca^-r{c 
0 j^±©ffs©<s (0 3 ©ig£«. 1 /3 g^©asfg 
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[0098] ast. wsfc»^ay>w%ffl^fc« 
Stt l o ffiHUrtfc©r . ^je«sp* l / 1 o ct 0 /Jn£ < 

[0 09 9 ] H«6©J&S§4 . ±IEieS6©»J!82 1? 

tt, M»WW»5K«T**0fMWPfll-9C 1*. RRE 
»*J jic^BfiR^^ttU^JUV r fccfcO'V b (DttXHcm 
rS^-c^Mbtcifi. MA^DMiSl"^)Vlc&-r}^xW^b 10 

©ifc«{c3S-5i»Tfa»*«Wl#c l *BStl/TfcJ:i». 
[oioo] tir. sasR^DSWu^i/iaBiiu^^ 

4It8l/T*J»iWfflHa#C i «fc 5 tc L/cC© 

[oionH5ttc <DmmmM<Dnm.A jet 

WWttff *S%TH 3 4 l5l«©I^B^S-C* 0 , ( a ) ttlg 
^KJ:*^*M©T^il(Me?-3a»6HtfjS*i** 20 
«lfl»E. (b) «fij»KJ»«:*Jt»r«««-9E (H5 

* 3 n£&fej&5HI-sf . ( c ) OTJffam&tcftfflMf0 
@K5*»6afc&3tiS*l©es!E»fl»El. (d) « 

2©feffc5Mi-Sf E 2 **ti*ti^Ort»S. 
[0 1 0 2 ] 05 (b) &C*$t,>-C. Vm i ntt^Jgifib 
<;Wr, Vg, Vb©5-£TS/jN©t§tfab-^JU-C& 

#©f6*IU-*v>l'V r /&5gr/J\u-^;UVm i n 4&-oTl> 30 

Vr e f ttffiftU^il/t?**). ft/hU-^l/V 
m i n{C*fUr^l©#5e^k«:St;-5C4{C<t0f# 

[0103] ^(C. la 1 fc«fcO*H5 44fc4C < 06 ©7 

cj-ft-h^fiiw^ c<DmM<omm<Dmm4 

o^TSMB-rs. s>rai4i5i^tc. ^c-zh^^^is 
*-FJc*»c»r. (c©*§£. f&tto) ©T"C* 

SfeSmfe^Ji^-r * 4 . RfiS#©Jg*I V r ©# 
*i/Jx$l»Sm(a-^E (05 (a)#f.)mn^. 40 
[0 104] 4 A:. ?4WHfflll8g5». #«7-f h>*9> 

^Rje*- K©fijjtuctei»r. 05 (a) tmmoymm 

U^U»*©»l©aaS»fi^E 1 (05 (b)#BS> 
&£H:frU ffH ©feJ&frfl-^E 1 tt. *>^ , JU*-JU F 
BB6*A-U?«H9Mmt-4*fe£BB 1 1 (c? -r - K>< 

[0105] «T. «MtOWt-<HK£Bn 1 IB. §6 

comm? p - tc j; o . fij9M9P@B 5 &c*f -r sftHf ma 
d#c i zym-rz. 06{c*st»r. s i «mra (0 

2) tplS©Xf ^T$>4. ST. ^>^U*-;l/F 50 
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ISKB©lH*fir* <H5 (b) #M) #"6. R, G, B 
©^fe^^fSL/cft-^©Jl*aW^Jl/Vr, Vg, V 
bfcfcffl-r* (Xfyy'S 1 ) . 
[0106] ttt»-C. flM^AVr, Vg. Vb© 
^:»d«Jtttl/r*/jN©fiMU^Vm i n (C©« 

Vm i n = Vr ) £t&fflb (^f-^S 2 1).* 
/M^UVm i n^MfflF (k{g) Ufcffl^S^b^^ 
Vref( = Vmin-k)4 LT3j<©-5> (X^ * 7'S 
22) . 

[0107] &lc. S*£b-ui>V ref iSM^S© 
Hl^A-Vr. Vg. Vb4£. -eft-etlJIGXJtlSU 

(Xf7 7"S2 3, S2 5. S2 7) . SIHU^l/V r 
ef±0 6S«U^UJ^St»fefiS#©fi#©tfWjWH! 

©fij»^ . fl&©eia»©m#© ffi*»inB©f«i»tc» u r 

J»2©*#j£tt*K:J:»J»S£fflH, (^ff7 , S2 4. S2 

6 . s 2 8 ) . mmmmi £ -a- * «t 9 ft*jawap«^ c 

1 ****** Uf-^S29) . 

[0108] aEttUtJUV r e f SrtSJE (X 

f»^S22) Ofcfg. SE-T. R^©tSitIU-^^V r 
ifiSm^^V r e f ^tU*§*>*ffltl (X 
f»^S23), 4>U Vr e f <Vr (Tfcto*. Y 

es) i«estin«. Rfi6»©a^»wii©w»*Tif 

* (Xf -;7 - S24) „ 

[0109] Sfc, GJSS»<C«lttU^;UVfir3&sS»U'< 
JUV r e f <fc9 *>A*l>3fl»5**«3EU (Xfj^S2 

5) . Vr e f <Vg (tftbt. YES) 44*63*1 
ntf Gfift»©m*Jt8IHI©*iJ»*Tlf S 9 y's 2 

6) . mmc< Bmftomi&is'ow b&mmis^frv 

r e f J: 9 6;fcftb>*>54»&H£L (Xf7 7*S2 

7) . V r e f <Vb (-ratoft. YES) 4ffiEi*ft 
ti«B«tS»©ffl*JWIHI©jFU»*Tlf S Uf^'S2 

8) . 

[0110] &&tC. ^aa^f- v 7"S23-S28t 
35re3ft;teiW»IWWi-*C 1 *fU»Wi»EIK5K:a*0 

Uf?7*S29) . #eJ5S»«©ffiMau^l'Vr. V 
g ^ Vb«*PHbNflpr«. *©«. ±BW»WflW«i 
*IBlf.L. *- FftJ§^>T 0(C«fc«3ffl^tB»-=&- 

[0111] ChKJ:0, /c4^.«. Si7fe*T©TTS6 

nfcmmm^E (05 (a) #m) &cs-3<D->y;b* 

-*PHtt8©tBAe-9 (05 (b) #JE) ©»£-?£> 

o-c4>. tgijiu^m*wj$nfc^ 1 ©fe^m-^E 

1 (05 (c) #M) *W6*i*. 
[0 112] c©ig^. «&{Si^feRS^-R©{ii|lu-<;i' 
V r ZftmS ( kfg) b/cS^U^V r e f 4&fe>& 
^©JgUlU^Vr. Vg. Vb 4£tfc^-r£4. BfiS 
^*5<tO*G^fc>Fftc;b/cJg$I V b te ctO'V g *5 
PlK^VrefiO^trXiDf. C*l6#lfl2© 
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fej£#&fcK«l§l— Mtawowmn (05 (c) # 
ffi.) 

[0113] &±<D£5icmmffl®zztitcig i ©fej& 

2©fefiS#fi#E 2 £ L-CA/D^^8 KA^Sft 

1 ©feJ&#«-^E 1 *50 5 ( c ) ©cfc 5 &iS^. &ig*I 
l/^Vr, Vg, Vb^3 6K:^<l:-r-5 (05 

( d > mm) «t 5 icmnmmMffrtiz. io 

[01 14] «T. iw&iptfiK:. Y®mx 
3 0 F^^#^.rS^(DJS«^f 6. 

e f iHA^l^MM^tliSU, *-7-fr 
£^&< T£C L-fc^oT. &fefifc9«© 

[0115] T &*>*i. «»iWWi-!f£££I5ISg 1 1 icfc 20 
(,>T . •9->7";l/*-;l' K0SS6 ©tti;fjfl-sf©&fejifc5}-© 
tgipgU-^l-Vr . Vg. Vb£J±iKU S/jN©feJ&»© 

r e f £iM3^T*#t,>fej$#©aj#«|ig©m#£#;t 
mffiitZ&ZcticJ:*). *v r^5>x[slSg7©mr 
ST^M^R. G, B©J6ifgS£4>&< Utc<DX. * 
f-^7>XHiS7<tLr^fflfi^tifliI[5IS§^fflf S 

[0116] HSfe©^5. ±fBH^©^4-C 
tt. ft/M/^Vm i n*>6i*l/'<Jl'V r e f 30 
Z>tc#><Dm 1 ©#^(S^k £«5£-fc*-TK:|&B8 u/c#. ^# 
5£{g^k£lcfc*)&*£<.&ol 0JjTF©ffig©fiI (0 
5 (b) ©»£. k = 2*fg©@SEte30 K^U-Cfe 
«ti»; c©*«^fc. bu$©J;5K:. iiS. «/M^;i>V 
m i n^ffe©Jii(iU-c;I/©l/l 0 WTKft Df##tr>© 
m l ©<f^{g* k & l l o s r©s©ffl«:^ 

■rn«. «SU-<;UV reft ITl^ffi^ 6ft& 

[0117] mnfflffli&$85-emmi"<>i'<t;*) t> 
Ati^fe^^m^wirac^jif^ftfe©^^©^^^ 40 
©*ij« «t o 4><g?&-r -s /c«b©m 2 (Dwm&mzmmt?' 
icmmutc^ ^2©©^sfg^i <fco*>/h?< jlo 
i/io «±©fit ( m 5 l / 3 mmvmmfe 

[0118] mtfc<DWMQ . ±ie^©^.« i -c 

-^K@SS6*/M^fcmi©fefi£^Ht^E 1 Gcg-^T 
^#A£->£S5EU Sfe^^^©»i?Ilx^;UV r . 

(mnmmmnc i ) «B£ofcj&j. fu»«Be^ar-> so 
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[0119] mnt*mmm'*2->*n$iiij>*>yjm9L 

*HT* 9 . 1 1 Attituj$ (0 1 ft) ®fU8MjaH3-S?|& 
£[5)881 1 GcfttSLTtef). 1~1 0, 2 0, 30. 4 
0. CI. E. El. E2feJ:C) c M«. Huj££g||§©& 
©T&&. 

[0120] 1 3«fci^tf®ffl^©aS(Cft:DrJ1- 
Wi-^^tsJK 1 1 A ICM L X * z - >®%im p*m 

[0121] C©i8^. fiJf#3Hj®m^#&£!!S8 1 1 A 

#@U8i 3a>6©;f*->^§m#Pfcfc?guc. b>t3£ 
©*tffc©f iff see-'f * ->©#*» 6iHR o r . *fjf#fw© 

[0 122] §8««M©aaKj:4^^tt^ 

H8tCfcC>T. (a) «GRS;^BR£^*JckO*R^cfc 
4>^l^j®X©^ii#14. ( b ) ttGJ&##Bf£#*J 

[ o 1 2 3 ] m 9 » c (omjXDmnmm 6 cc <t swi* 

$fl«5S&^*^-r@ 5 i [H«©^B^^r* K> . ( a ) an 
8 (*9©^X £ffll>fci§^Cf»6 >i€»m«ft^E x . 

( b ) tt^iwf -jf e x tela Lxmrnm^ffi sfrthmt) 

ZtlZM 1 ©#fe^ff#E 1 x . ( c ) «08 F«5©^ 
»Y l» fc«^{Cf# 64a E y . ( d ) «« 

nmnE y ic%iLx$mmffl®&sfrt>mt>ztizm i 

[0 12 4] ^C. @8*J<tO*0 9*#B3b^e > 0 

7 K/^i/cc <Dm}<Dmm<Dmi& 6 ©im'pk-oi, > r mm 
s-r. jj-^-r h^*7>xt^^- Ktcfct^-c. m 

^*^-3«. GfiK^^^<$tf^^#tt©^X (i8 
(a) #BB) ^ffltJ/c*^K«. 19 (a) ©<fc-5&H 

MifEx^O. G^*s^Aj:i,^^#tt(D7taSiY 
(08 (b) #M> *«t»te»^«:tt.. 09 ( c ) ©J: 

[0125] Jiz-^wwiBimi 3«. nswafp 

{c<t«9. *6^0*S:^?^ri,^^©^ffl7fe?i?.K:*t 
leo/cffJffKJt^*^©^. il^^f ^<sBffl^{c 

^#(1-^ P ZmiJT 2> . W»$fJfflJffi^^@S§ 1 1 A 
«. /^->W#m-^P(cic;gur. ^©fej&# (fc 

g^> ©m-^©w^»iK©*<jf#*ffefi£^©m 

#©m^Wra©*<JfiK:J:b-<r. cfc ^ tcfim 

[0126] fci^tf. 7fe?SXfcJ:^^Y^ffl^jli 
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*<om>%M. ©3aa«:*fiti:brwsi5Bis*i. 

Xom&icimmxZnkU. #*Y©»^K:tt:)te»Y* 
ml, #»Xrfe#«Yrfcfct»i»£l*£©fl^aB* 

[0127] Uc*ot, HffMflHt-9ft£BB 1 1 A 

ff-^E x (09 ( a ) #BI) © 5 %©GfiR#©jpJ»#R. 10 

( b ) #M© 1 /mfg) £ «fc ^ tc*iR§fWffilfI#C 1 

[0128] fiJ^MWt-^^iaBS 1 1 Att. /< 

y (09 (c) #B8) ©5%©R^#*iJ:tfBJ£»-©*iJ 

»**GfiR»©*j»©»3efi (fci^d 09 (d) mm 

©1/nflS) £&£J:9{c. *lfM«SHt#C 1 

tt. *T©esS»©W»*«BIDi<c*«fc5{c*U»lWWm 20 

[0129] mwmwm'&s ». f«»«i»fiMic 1 tcis 

ififg|5]?g 4 U E ©*|»*«H»-r 
6©l«i^Ex (0 9 (a) icttO-Cit, Gf& 

<Dmt>mm<Dmmctt-<-c 1 /mfetcwiBtwtMvtdm 1 

©feRS55-M#E 1 x (09 (b) #ff5) 
Y*ffll>fc«^©«Sii^Ey (09 (c) #BS) tC*f 

tr«. r^^^bi^©^©^^©*^* 30 

Gi&fr©{f^©ffl;ft^©*ijf#K:lt-<T l /nfeicmm 

wcfS-istcrnKDZLmftm^ 1 y (09 (d) #ra> * 

[0130] h>-^7>X|5I8S7{C*5W-S*iJ 

o -cmnfflffl®ffi 5 *s j; o - * "7 -r h v < 5 > x lass 7 ©*ij 

«*HKl lAte«tV*«7-f hA^>^lllS7tt. *e 40 
fi£#«©fijf#£ IB^. L T&JtT & „ 
[0131] fflS»«*- KtcteHT. Wf#$)JfflJ|5IS§5 
tt. 't^-XB&BKl 3*>6©'<£->SJ#<f-sfPK: 

(ssur. &feiiE»«©iisi©aBJE»m^E i*«f3e« 

i^3i±Tffi^>-rS 0 C©»^. fUSSSE'* 
flttftfEraHRSJiS©?. fdfflMfliflPHB£BB l l a 

[0132] &m%mK.&cx*imwt&.>*z so 
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*>iChtc<DX\ *-7-Y h^7>^@K7©HuK'CSfefiS 
#R> G> B©®HM**l>&<&.5ei*»6. ^C-fh 
'<7>XBB7(C*sl,>'C. #fe)$#R, G, BN©ttl& 
M#4>& < ft 0 . * 7 >( h y<5 > XiggS 7 £ jpijff oj 

[ 0 1 3 3 ] *fc. ^ffl?t^^py>0^m^0©» 
^fi, &^#W©>-rx*©^{fc£jqjfiHJ-r£C£# 

[0134] HBtfc©»JB7 . ftfc. _hSESS6©JB»6 f 
tt. a«3*iS«ffl3t»©WRiU"C. aS£©3te«BXJB 
<fctfY*IS»eLfcjW. *ftW43tjgtl/t, 
*T, ^*T. *©fl!i. ©3 ISSteiSSEUT &<=);(,>„ 

[0 13 5] fc£x.«, ^ny>*T£fflt,>?cfc§^ctt, 
BflE»©3MWK*r L RJ&JMS «fc Cf GfiR#©5W«* US- 
1/10 fflf©|ffl©H3eflS*«cH3e 0. £**T&ffl(,»fc» 
Rfi£»©iW»tC*fUrGfi8»*J«tafBR£»©3W 
Hg~ 1 / 1 0 ffif©fifl©H5£fS»tci0E# l/. -e©fte 
(DftMZmWcm&tUt. ±T©feRS»©jpJfS*H— K 

t95r*-£c£ft&s. 

[0136] nnvmma . stc. ±n&mm<Dmm 1 

~7t», fS^3ESSP4 0 (01fc<fcO'07#BS) 

R> G. B©#Sl35»«:#Lr!Bia[4Wr*fflJ3(l©-* 

zm&m+mflimm 2 0 i cc i o «fisofc>w. 

io 1 3 7 ] 01 o»m^sa54ort(c^7-7 -< ;u 

f Srfflt^c C ©»W©H»©»» 8 ©SgP^^fTO^ 
f&m-e&t). 10 1«R. G> B©gfe^©^^®7fe 
•r-S<@^J©*7-7 4 toZftW&.Zintcij'y-y <tto% 
Sf. 1 0 2l,ti33-y -<to$mi 0 1 £/K,/c7E!8±fc 

KBsnyt— ^*fct*zi^c©s3espri5c*>%H*» 

1 0 3l£Xz>-7 jtoZm 0 1 ^ISSb 
fflmTZ*}?--? -< toZfflfflmw-c&K). U^-v-ito 
fill 0 1©^^©. ■Stmt!;&fcft*mt?z>t> ; ?--y 
-itoZCDfr*. i£>S^Btp B i^WHi*Jt#*T- 1 0 2©mi 
®©7£SS±KI2^-r£o 
[0 1 3 8 ] 0 1 1 «01 0rt©^7v-7 4 to* mi 0 

1 ©^Fd^r^-riEaH-C* >), X7-{ F5£fe7 ;b H 
Tffif&UtcW&ZfnUX^Z. 0 1 lKfct^r. 1 1 0 

KSfe^^Jbf©^^^^-^^^^ 
111-11 3l«7-f F^l 1 0±{CffiS$nfcR. 
G. B<D&&7 4to2-C&*>. 

[0 13 9] Kis. ■< to$m 1 Oltt. 011 

©j:5&;*^ F^tcpse>T. mm (02 1#M) ©<t 

•5(C. InlSfeiitCR, G. B©S&7 ^;l/f 5 2 0~5 

2 2^*ffiS$n/t[HllKfe7 4 toU 5 0 5«:J:oT&t?iJ$ 
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$ft*§£. 

[0140] C©»£. tl=j-V A>\,**mW^. \ 0 3 
tt. ^gP©^££^ S^tt^fr-tfT. R. G. Btt 
[E(D#fe7-(Wlll-113 (Jfctt, 5 2 0-5 
2 2) fclS^JWfcSafcaUDWfCX^-f F (SEfctt. II 
W i&S&fe? -f;I/*£SW«#«^l 0 2©M 

K12g$#So CftKJ:*}. »ft£S04O». 
flfyCR. G. B©SfeJjS^CC>Pfft;L/fcmMfl#E5ra^ 

[oi4i] ns6©j&as9 . ±se§nsfe©^ i io 
$ < -rsfcswc. h^*7>xiEis§7©BfrSicffii)a 

Sffi®fUfflH8P@ft 5 £»A L/ fca*. mmM#E ©&fe 
J&#45© Jgifrg U"« A- «c 0 T»|fcS^lfi»@8S£i!HJtSp-<r 
•5C 4CCJ; 0 , W§m=i- 3 (cte &&feJ&#«©g#B: 

[0142] «T. lai^E tC*-5(,»raMfc3R^3 © 

oik-owrrs. si 2»c©^Bj©njt©^9©tn 
nsauaEs^-r^n » ^s-e&D . i o A«iiuj$©jg«si 20 
T-iBttiuss 1 0 (Hi*»j:iyna7#j(R) ec*neot:*j 

9. 1~4. 6—9. 20, 3 0, 40, E, E2*sJ: 
tfMttifri^BflfcDfcor**. C©*§^. *ijf#fljffl)[51 

ss5 mi mm) «^si^o. ti*iiiiss4£/M,ft:m 

»«#E.tt. 1^>^*-* FHB6 K:A7J£ft£,, 
[0143] 12 »»f8R?JBflM3Kg 1 0 A ©188b* 

5 > y*wm hmmmm^m^M^ & 0 , *- f 

m# msm* 3 ©a^a i/jojj «sr*£ $ titcmn 
ft-^E) (ca^^r, jg^^igKiiassi oAicmmm 30 
«9#-^D*tftt!-rs. jgfli^iia&BK 1 0A», mm 

m&m* 3{c*jws^fe^^©g*s*wsp-r 

[0 1 44] ^OC, SI 3©7D-?t- h£#ML& - 

# h . c <D§m<Dnn<DBm 9 e>ratotti8Mi-fHg£ia& 

1 2K«fc*5Be«tU18P«fPtCoi4-rittWrS. 0 1 3tC 
fc^r, SI. S2fcctO'S4ta:m)^ (01 ) ilSMi© 
Xf-^'-C**), S33. S 3 5*5^(^5 3 6«. 

©^xf-^sa, s 5*s«fco*s 6tc-en-en>Fj-ft;TS 40 
r, <s6ffl:ft?s©T-efifeS*£«£»finr£„ c©4#. 

0A*>6©|gfti!Hj©fi#DfC]£gb-C, &fej&fr#K:*J- 

it.iyfc 3 o©-;x7cs^sp©^Msaifi!FP4*^n-en^ 
iBPSfts. c©t^t?ffi«^3^e>f#6ft/c^mm-5f 

Ett. ifiH!31^4-CltiJi3hao-9->^U^-^ KlHlSS 

6 r If > - ;U F $ ft . KttlH&l M^^^iaas 1 2 50 
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KA^SftS. 

[0146] fg»l$[Jffl)fi-^#££lH]gg 12B, 

vt>z txtcmsi.fm e (ccsct, st^s^- 3 ©kk^iw® 
i0A{cffi^-r^ o -r&ft*i. B^3«:A7j3ft£s 

MM#E©Sfe^S©^iPIl^-<;l'V r. Vg, Vb£ 
&BiU (^f^'Sl), *6^Dfe^§ft/c01 , 
S&2 (ffi§&) ©^#/<£-> (Xf-i>7-S2, S4) 

^2©^ft/^->», ttraii^tc. &fej&#R. 

G, B©^ifsU^Jl/M#M^S«£5K19:5£;*ftTl> 

[0 1 4 7 ] fci^Ui. -StiiJlU-vU/V r , Vg, Vb 
&m 1 ©*#'* £ - > (^f^S2) *mtc$w&K. 
it. JWR*^-3K*Jl>-CRJSa6»{C»Lr«lff*W"rS— 
#7cS#»©S«B$ltl T r * K r fg U . GJfcfl4C*f 0 T 

s-^*#»©*8ii3M t g * k g « l , 

b^Kbfg-TScfc^K:, »«*^|gtii@8S 1 0A«:*hr 

sig«j$ijaift-^D^a^T^ (x^.y 7s 3 3) . 

[0l48]|SI1t(C. I2©^A^-> (Xr»^S 

4) zmtc-rmsiciz. Rt&^icnoxmmim-r^— 

'Xjv%3cU(DWmmril T r ?r L r fg L , G^tCM L T 
«K*#T *— ^5c«*S|!® »a^BB T g * L g i§ h . 
B^(C^L,r.@a*^-r-5>-^7nS^gP©San#F4T 
b^LbfS^Sck^JC, «#^lgtt@SSl OAW 

[0149] —77. ^ 1 is£Vm2<D3kftJ-<2--^<D\,> 

piTb^Mbfs^j;^, Mmm*mm®d& 1 0 acc^t 

■TSIBttlWi8Ht^D*tt«jr* (X-7^7-S36) = 
[0 15 0] Cft«:J:i5. ti»#^3 Kfc^T. ^fefiS 
^R. G. B©miHu^u^^-r-SJ:^«:S7feS^ 
f!HlSP3ft£o C5UrS^$ftfc|gi6$lJ®m#D». |g 
SjfiJWf-^^Hgg 1 2rt«:iett3ft. -t- F§]§15|gS 

sotcioa^m^-F^^^^-r hA-7>^ts* 
- f tcwa^j 5 h ft -s * r-^$ ft -s . 

[0151] IEIUH9@#Dtcj&SLr«3eSM9Pd 
ft. ^^^©ffiifMb^US^WJ^nfct^ft-^E 
«. -9->y;^-\»l/ F@SS6 5:^-br*;y-f K/^>X 
lsI^7K:A^j3ft. ^"7^ h-'>*^>^I5]K7{c*it^-C. 
StgipiU-^;l/V r . Vg. Vb©5%©SAt^<>t'©fe 
l&ftm^ i ffe©fe^^m-^ 4 *s|5l Dfi(B U 'CJb 4 S J: 
5fc*Jf#©iS3££ff 5. 

[0152] }g^*^3©S7feaa^fcctp c *'7^ h^* 
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#M*W#;L6ftTMS«#l#tTftftS#, C©£ 
5£ 3 ft7c*iJf#£iBlf. L T«J#T £ . 

[0153] mnmmcisi>x. m®m*3&<}:u<*v 

*s J: 0'*Uf#tc J: Sfe^SK$)Jffl)$ ft. *VJY'^ 
>*@Sg7*>6ffi#3ft;fcfeJ&5H!-s|E2«. A/D^ 
J&3§7T-7^^2;um-Sy{t^8l3ft;fcf£, -rwi^Hl 

^aiissgic^^-ca^cD^a^ii^ft-s., c©*b^ 

{b3ft/cm»(t-^E*i»6ft-Sfc* t *«7^ 

[oi54] -r&ftts. mfflmmmmzm& i 2tc*$ 

^T. 1f>7Vl'^-^K|5|g§6A^6a*^ft^#fe^ 
©JlUgl^-ibV r . Vg, Vb^HJl, &feJ&frR. 
G> BK#LTSK£WT£-^7cS:05 

3) (Dimmmnf&T r . t?, Tb^ 

mZfntcZkftji tt — ytcj: <o mmfflffl-r & c <t &c J; i) . 

H^>X0gg7©B«ire§feJ&9-R. G, B© 20 

[0 155] Vtcifi-oX, h^'7>^lElS§7^Cfc 
^r§M»R , G . B Rg©f«Jf#M#£i>& < & D . * "7 
h/<-5>^@KiLrsilitt«MBIlBI*«ffl-r«ci 

>-fb3ftfc^tcL/£*iorf^$fts©-c. fgttffltap 
[oi56] mrnmm i o. jjefoiwwefflm 

Ttt. »«3R-7-3tC*f-r*«ffir*a«FlBTr. Tg, T 30 
b(Dfflfflft& (^f-^S 3 3. S3 5*5jcO'S 3 6) 

M-^->ocfSDrm^SaB#PaT r $fc«T b 

tcta^) ©<->-rftrf»£g<i§se(>Tfccfct,>. 

[0157] «T> *->KJ6CCWWf8»IB 
TrSfc«Tb^fi< &%.LtcC<DmW(DmM<DB1& 1 

Ofco^r^-r^. c©H^. ^g©HitB§^fcj:i>* 

omtbmtmi 2*3^0*111 3<,cmutcmK)~e$>2>. 0 
1 4 ttc©«gB©3ete©jB» 1 0 ocj: &jBmMmbfE 40 

^•T^a-C^O. (a) «^3BT*ffl^/cii^©Sa 

mvtmic tj'a mmn # e o . ( b > itmmimomn 

( c ) «:§7fcSfiHJ8Pf£©1I*fi-sf E . ( d ) «^ n *f > 
jtT^ffll^cig^O^l^lKfcW^^Mm^-E o . 
( e ) «S^S$lJffllfs©mMff^ ET*5. 
[0158] ^{C. 0 1 2 fc<fcO*0 1 4 <t <b fe(C0 1 5 
h£#JEb&#e.. C©^©5ISt©0 

sii octj:siiiw§giB#p.sj (§tgS) fM'faJS&^tc-o^-c 
taw-rs. hi 5tc*jt^T. s i i*j«fco*s i 2itm& so 
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(04) £|5j«©X7^7'-e&9, S4 3fc<fctfS4 4 

«H>ra (04) <D*7- ?ys 1 3fcj:o's 1 4&c-e-ft^ 

[0 159] if, ^7^F^7>X-g^-h*©S]ffi 

*f#K J: 9 . »&jfi^3 ». HftSR^fEttilB 1 0 A© 

r. Tg, Tb*^b 5 Kfglft3ft£. 

[0160] C©£#, S7feS*IJtaimJ©^Mff E o 

01 4 (a) ©J:-5«:RfiS^©Siitlu^bV r*s/J\$(,j 
t^THJ^jSft'So CODltlffl^Eoft U-yzfjVfr- 
^KIalBS6«r^-L-C0 1 4 (b) ©J: -pic U^;US^3 
ftfcfl. fgttiWiaifl#^laI8S 1 2 text) £ ft & . 
[0161] IBttffll&{i#!&£[5ll& 1 2«. tT^TMi/* 
-^FB&e^/rbT^Sft/cllMff^cttU 01 

5 p-^jfe-rcijccto mmmm^ d * 

astt-s. $-r. R^*jcto*B^©§jiifiu^v 

r*s.J:t>*Vb£t&ffll, (Xf ^Sl 1) . JBfflW"<Jl/ 

V r fcctO'VbCA^^^tbtgLT, R^©tS"fil^-< 
)1>V r *5B^©JgitIU"^^V b £Lh36>536»*!WS-rs 

Uf^S 12), 

[0162] ^ffl^asi vt:^uy>mm^?> 
ft, mam-^E o©^miu^3&50i 4(d) ©r®-c 

*tl«. Vr^Vb (T^Cft^. YES) i«^5ft. 

iaTb%, fte^tc*fura^*wrs— ^tcS^© 

^MSffl^RUT rfciyTgJ:») fe#«<g^WS< f-S 

j; ^ tc. m^^iBttiBisg i o a tcs* LTKiKwiam-^ 

[0163] Ogffl^iSi UtlWW^n, 

«M<t-^E o©jS!HU^l/3&S0 14(a) ®.t«»r*ft 
014 (b ) 3&> 6 93 ^tc, Vb>Vr ("T 
«c*>%. NO) ifij^3ft. RBS»«c*fLr«BE*Wr 

JSitt*Wr S-^S3feSB©SjtS»l^ra Tgtei^T 

1 0 A«:*fLT|g«t)$IJ®(t^D^m^-r.2. (Xf^S 
44) ; 

[0164] U-C9iS2ft/c|gltiflJ®im-^D«. 11 

Wifflwmmk®&i 2{cfei>-rieff.3ft > *-k«j8 
@s§3 otcfc^rss^-t- K*>e>*"7-r hM?>x 

SSt- FK»g«0#x.6ti4it«^§^ 5 Cft 
JCctO. ISSitiJiaim^^lHlSS 1 2«:A7^$ft^ffii>SU 
■^Jb*^ /ci^.tf0 14(b) ©<fc"5K:, Vb>V r© 

ff#E«, 014 (c)©^^ Rf&^(OmE^^ 

V r *^^fiSAt < ft ^^^^©fiiipIU^^i 
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[0165] Httcc. mumvmsMmE o &m 1 4 

(d)©J:-5(C, V r >Vb©^SS-e&oTfe > Bf£# 

-5©r, IM&&©«Si@*?Ett. 014 (e) 
© J: 5 tc . B^©Jgi}i V b 3 

[0 166] C^IT, .»(£«W?JK«fc9¥aHb3*ifc 
«Rfa#EB. mr^iplSK:. ififllHliES4*Jj;0--9->7- 
K(5]S§6*^>L,r^v-< h^>x[si8§7K:A 

Vr, Vg, v b o ^ b^;b©<|^ t^ntW 

[0167] «T. FttWlCjs^t. & 

SfiR$Wc*H6 u -ckse 3 ft fcWf#B, * v A h >t 7 > * 
@R7i*.K:ett«f#§ft*. aiiHR«^K4jt>T. Jf& 

3 ft £«, 

[0168] c ©=t 5 gibiH9P{i-9&£iaiB 1 2 k: 20 

^te«fcO*B^(DigipIlx-<;l/V r is J:t>'V b *tfcJR 

u ^ii^t-aM^ t >;£©&)&#•«: *f-r a ^?§sb# 
r; g, B©js«saiji>fc<tta. 

[0 169] htcifi-^X. *-7 W M^>X[H8§7K:*i 
istSM^R. G, BIB©M»2*»iJ>fc<«c«). *7 

[0170] mmomm 11. $/c. ±ianss©^ 1 
ejs#©*«s»i$isi £ m<D&i&ft(Dmffiwmmffl t © 

mr$<o 1 {g~~ 1 0 {%<Dffl<Dmmmm (tctx.it. 0 1 4 

(b) ©#|-CB2{g*Ig) icl&e 6 T 40 

[oi7i] mmonm 12. $/c, ±ienife©^ 1 

OTIi, Rfttis£VBf&ftO)tkm&gk<Dfr< l cm~3l<>X 
Jg^-?3{C^-r5m^fS»B#p B 1Tr . Tg. Tb£K 
MfflfflLtrffi. B9^©^<D^4©<t^K: > :£T©fe 
Jj£#R, G, BOSSIU^Vr, Vg, Vb^rJt^L/ 
tl#Ii«Tr, Tg, Tb^^OaLtU 

[0172] J^T. &&Jt&£©&4ai"<*V r, Vg, 
Vb©J:k^m^ffl^fcC©«HJ<Dj|ig©^l 2 (CO 

^-ctanj-r*. c©«^ iBniMaHa-^^.gi» 12 50 
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(0 1 2#M) B, &feJ&9-©Jgl|IU-<;l'V r . V g, 

Tr, Tg, Tb&Mffl-rZtc#><DW9lffl®m^DZ& 

[ 0 1 7 3 ] 0 1 6 i*C<Dmi<D$m<D&M 1 2 CC«t* 
^SflitaPttf'F^^-ri^BJH-c* 0, ( a ) tt3t#*T* 
fflC»^^©«0»K««:teW4««fi#E o . ( b ) B 
fiJW«»©«»«# E o &c*hT £ 1f> 7>l>* ->l FBS8 

6 ©tftfim-^, ( c > tts?fe«*fi®^©«^m# e -c* 

£. SI 6 (b)(C:tel>T, VreffJIiU^t* 
0. «A©tgipiU^->l/Vmax (C©i#£\ GJ&#©tg 
itil^jbVg) (l/k<g) tCcfcOJHHSft 

[0174] 0 1 2 *J J:O'0 1 6 i i fc5C0 1 7 

mHj-r^. si 7(c*$^r > s nmm (06) <bR« 

OXf^t^O, S 5 1 — S 5 9»H«ai (06 ) ©X 

2 i~s2 9^n-en>pfic;Lri^ 0 

[0175] Jf, *r>4 h/^>X^S*- F©?7J»3 

B. fci^.Bm7fetT ; &fflC^ci«^«:B01 6 (a) ©J; 
^fctftfj^ft. tf>^;b^-Jl/KlHl3S6^Lr > 01 
6 ( b ) © «fc -5 tc U-cjUSKS nfcf^. IES6f>JffllM#l^ 
^USSl 2fcA*Sn^o 
[0176] fg«6$ljai«-^^IiIS§ 1 2B. -9->7';U^ 

-)i> m&6<omt)<m (016 (b) #m> (cml- 

01 7{C^-TMa7P-^JS-rci«:J:»3|gS6Mffll 

m#D*^5t-r.s„ #&j«»r. g. Bostiu 

^Vr, Vg, Vb^t&Bl/ (X^-y^S 1) . SJg 
igU-<;W©A^ 3?rlt^L/TSA©*iitlU^>'l'Vma x 

( = Vg) ^ffiL (Xf ^S5 1 ) . ftA©^itIU 
^Vmax^Sfg ( l/k|g) LTSiiU^^V r 
e f (Xf?^S52) . 

[0177] m^X, Smix^;l/V ref iSfefiS^ 
R, G, B©^lb^JUVr. Vg, Vbi^Hfn 
tt«5L (^f-^S 5 3, S5 5, S5 7) . liK 
^l/J: l) 6/jN3l>^U^U©e&&fC&LT!^&:frr 

P5«Cj:b'<r^2 ©^S{gfcWg< J: -5 tCfglijftlJfflJ® 
#D4^0 (Xf^S5 4. S56, S 5 8 ) . J» 

fam^mmmffi 1 o AtctH^-r s (^t-^s59) . 

C©^tt$flfflHl-^DB, aSJt^*- Yiph*V>( 

So 

[0178] fc£*B, ^ffl^^^tT-C^-^r, |g 
i6$(I®fl-^^@gS 1 2©A2>«-sf (1t>7-^*-^ F 
[5j!S6©a^«-^) ifimi 6 (b) ©<t-5{C?fiE>n/cJS 
^, ft^Ofiil/^lVmax (-Vg) ( 1 
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/kfg) L/cSitU-^Jl'V r e f iSfiffiU-^V r . 
Vg. Vb<b4it«-rSi. Rfifcfl-fcjtfi&UfcjgiHu^ 
*VrjMB*U'<*V r e f «fc 9 <C %&. 
[0 17 9] Udm, ^fjT'SSStCfcUt. V 
ref>Vr YES) iWISn. 

3 K4sw -5 r f&ftictt-r zwrnsmtm Tr*s, feus 
»jc*rr sfWtwu^iiBT .tcrr b «t o ^2 <d& 

»«<it3ti5 (Xf-^7'S54) „ 
[0180] Cti&cj: 3efeaW8Pacc»«3R-T-3 j&» 
6tH*^n5iaf^E», HI 6 (c) ©<fc"5K:Rj& 10 

[0181] C©StJt©08§l 2(ctel^-r4>. ±SSHife 

©j^«9~i 1 ±mm<Dftm%}mzm-rz. 

I8»Wffli«-^«*iaK l 2 cctoi>T. •y->7 p Jb^-;i/ K 
[5]&6©tH;frm-s|©.g.j&#R > G, B ©giU V 

r, Vg, Vb£it$SU «^©efiR»«>ansu-^^v 20 

max(C|»(lA) iSDfcSSKMre 

f tttMu-c'bz^&m^ictt-rzmffiwmmmz. ffe 

©fefiR»«c*«-i*W*8l«Fm«:Jt'<r*< otc<D-c. 
*-7-f h^*^>^IslS§7©luS-r^fe^R 1 G, B© 

[0182] mrnomm 13. */c. ±i^at©»» 1 

2T-tt. «i£b-QUV r e f ^ft^j&fiU^I/Vm a 
xOWJEfS (1/kfS) tor»«:a«-ttr«:Si?80fc 

a*. !f#Sfg ( 1 /k ) * 1 1 / 1 0 «©M©Hjas 30 

m (/c£x.«. HI 6 (b) ©^-C*ttl/2^?iS) ic 

[oi83itfc, &&&*}■© 5 mn^^^mm 

b-<;UV r e f J: K) *>>b2 Z*mW9m 
ffl £ ttLf&ftlctt-? & ttffiSWSNI «c Jt 0 2 ©ISJEfig 

T£J: ^KgttWLfc^ SI2 ©»?£«* 1 
1 0 «F©IH©H3S{SFJ(! (fciittf. 0 1 B©flTCtt2fl5 

[0184] mmmzm 14. ±ia^i*s©^9 

^•£->£f8^U #fe(iS;^'ff©SSiflU"^-'l'V r . V 
g. Vb©^ft;^->Kl-3^tlf IfBlflT r , 

Tg. Tb mmmm^D) zirnvtrft. mr^©^ 

[ 0 185)118 «S7feaS^^->?:^gP^6^ 

^P^iT^l 1 (0 1 2f*J) ©|gS6§IJ 

®I(i-^^[5]8gl 2KlMj50rfe«3 > 1-9. 10A, 50 
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1 3. 2 0, 3 0. 40. D. E. E2. MfcitfP 
W. SuiE (07fcJ:tf01 2) £BI«©t>©r*S. 
[0186] &{t. 0 1 9©i&Bj0£#BgL,&#£>. 0 
1 8fc^bfcC©fgiE©IIS£©^JSl 4fc,|:43#»W 

0 1 9 (cfoi»T. ( a ) itm 
8(a) ©»*«tt*irr4**x*ffii,»yttt^©53ie 

*H8P»K»6ft**aWl#E x , ( b ) ttH 8 ( b ) 

©###&£ wr **« y t > fc»^©s^fi$uwa 

ftM-Ol/XtejcBD-C. A*f7Bc^$ft£&fe/&frR. G. 
B«c»j£Lfc««(i#E*«P»W««:aA-r-5. 

^•£->$j®ni8Si 3«. *6^Dto^snri^a 
»©#»© 5 %©ttffl*jRtc*H6 ofcft*«»e>** - 

>^#{f^P££B7JT£„ 
[0188] RftttflflKi ^f6£B!& 1 2A«, 
^M3#PK*^i>r. 1#3e©fe^K:»-j-s«fflf»8l 

8$w^ffe©fe^ic*t-r s mMsaBtPaiictb^r 
mm®m ioab, igs&*uwm# d tctec r »«or^- 3 

[0189] GfiR»36«ffifiS^«C»l/r^l>36 
?SX (18 (a)#M) i. G^*Jf6l*^(C*fUr^ 
«Cl»*WY (08 (b)#M) i^Sftt-^lg^. 
->^)g[5]SSl 3tt. *»X. ^;®Y. <€-©ffe. ©31 

[0 19 0] U/t#S-o-C, >-^^->^#|5IKl 3«. ffi 
mitiSW^SX ©«£«: WttESHX i^^' ^ - >^J#fi 
-^P^ffi^jO. *»Y©»^«:tt3t«Y*m-r^*-> 

^#m-^p^tti^iL.. *fflx-r*>*«Y"Cttti»*»^K: 
«-e©flfe^^-r - >^)©m-^ p ^m^-r ^= 
[0191] igsuHflim -^^bss i 2 aw. ytmxz 

fccfcO'B^icS^-r -S^SSBt^T r teJrO'T b 

Gf&ftuztt? zmmwrnrnmr g ©#^g (/ciA«, 

[0 19 2] *5ft. *«Y*S%-T-'^5'-><Wt«i#P* 
A2>3*t./c*§^k:«. GfiS^tc>t=f-r-SSiwSaB#PBlT g 
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